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ANllBACTERIAJL BENZOIC ACID DERI^TIVES 



FIELD OF THE INVENTION 
The present invention relates to antibacterial agents that are useful for 
5 sterilization, sanitation, antisepsis, and disinfection. 

BACKGROUND 

The inappropriate growth of a variety of bacteria has been a problem for many 
years. Bacteria have caused degradation of natural product materials, infection in 

10 humans and other animals, and spoilage of foods. 

Sterilization denotes the use of either physical or chemical agents to eliminate 
all viable bacteria from a material, while disinfection generally refers to the use of 
germicidal chemical agents to destroy the potential infectivity of a material. Sanitizing 
refers to procedures used to sin5)ly lower the bacterial content of utensils used for 

15 food. Antisepsis refers to the topical application of chemicals to a body surface to kill 
of inhibit pathogenic microbes. Disinfectants are widely used for skin antisepsis in 
prq)aration for surgery. 

Bacteria are the smaUest organisms that contain aU the machinery requn^ 
growth and self-replication. A bacterium includes a rigid cell wall surrounding the 

20 cytoplasmic membrane, which itself encloses a single naked chromosome without a 
nuclear menibrane. The cytoplasmic membrane consists primarily of a bi-Iayer of lipid 
molecules. 

The fundamental criterion of bactericidal action is loss of the ability of the 
organism to propagate indefinitely, when placed in a suitable environment. 
25 Bactericidal action suggests microbe damage of various types, including the triggering 
of irreversible damage to the cytoplasmic cell membrane or irreversible inq)ainnent of 
the DNA (or viral RNA replication. Accordingly, sterilization is not identical with 
destmction of microbes. Additional^, it is understood that damage to nucleic acids 
(DNA or RNA) is not always irreversible, as it is known that ultraviolet light-induced 
30 damage to viral nucleic acids can be repaired by enzymatic and genetic mechanisms. 

SUMMARY OF THE INVENTION 
The invention relates to antibacterial agents that are useful for sterilization, 
sanitation, antisepsis, and disinfection. 
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In one aspe^^the invention features methods of usm^^tibacterial ageats of 
formula I for sterilizmg, sanitizing, antisepsis, or disinfecting. The method includes 
app^g the antibacterial agent to a location in need of sterilization, sanitation, 
antisepsis, and disinfection. 
5 In general, the antibacterial agents have the formula 




wherein 
10 X =NH 

Y - CO, CS, -C(=N-CN) or , . 

X and Y together form an aUcene, or cycloaflcyU 

Riis-COOH; 

R2 is an electron withdrawing group; and 
IS R4 is an optionally substituted HET. 

DETAiEb DESCRIPTION OF THE INVENTION 
The teraa *1ialo'* refere ^to a halogen atom selected from CI, Br, I, and F. 
The temi '"alkyl" refers to both straigiht- and branched-chain moieties. Unless 
20 otherwise specifically stated alkyl moieties include between 1 and 9 carbon atoms. 
The term "alkenyF * refers to both straight- and branched-chain moieties 
containing at least one -C=C-. Unless otherwise specifically stated aOcenyl moieties 
include between 1 and 9 carbon atoms. 

The term "alkynyl" refers to both straight- and branched-chain moieties 
25 containing at least one -OC~. Unless otherwise specifically stated alkynyl moieties 
include between 1 and 9 carbon atoms, between 1 and 6 carbon atoms 
The term "aDcoxy" refers to -O-alkyl groups. 
The term "cycloaB^r refers to a cyclic a&yl moiety. Unless otherwise 
specifically stated cycloall^l moieties will include between 3 and 9 carbon atoms. 
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The term "^oalkenyl" refers to a qrcKc alkenyl molR. Unless otherwise 
specifically stated Qrcloalkyl moieties will include between 3 and 9 carbon atoms and at 
least one -C=C- group within the cyclic ring. 
The term "amino** refers to -NHi- 
5 The term "aryr refers to phenyl and naphthyL 

The term "het" refers to mono- or bi-cyclic ring systems containing at least one 
heteroatom selected fi'om O, S, and N. Each mono-cyclic rin g may be arontiatic, 
saturated, or partially unsaturated. A bi-cyclic ring system may include a mono-cyclic 
ring containing at least one heteroatom ftised with an cycloalkyl or aryl group. A bi- 
10 cyclic ring system may also include a mono-cyclic ring containing at least one 
heteroatom fused with another het, mono-c/clic ring systenx 

Exanq)les of 'liet" include, but are not Hnnited to, pyridine, thiophene, fiiran, 
pyrazoline, pyrimidine, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5- 
pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, S-pyrazinyl, 4-oxo-2-imida2olyl, 2-imida2olyl, 
15 4-imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-pyrazolyl, 4-pyrazolyl, 5- 
pyrazolyl, 2-oxazotyl, 4-oxa2olyl, 4-oxo-2-oxazolyl, 5-oxazolyl, 1,2,3-oxathiazole, 

1.2.3- oxadiazole, 1,2,4-oxadiazole, l,2,S-oxadiazole, 1,3,4-oxadiazole, 2-thiazolyl, 4- 
thiazofyl, 5-thiazotyl, 3-isothiazole, 4-isothia2ole, S-isothiazole, 2-furanyl, 3-furanyl, 2- 
thienyl, 3-thienyl, 2-pyrrolyl, 3-pyrrolyl, 3-isopyrrolyl, 4-isopyrrolyl, 5-isopyrrolyl, 

20 1,2,3,-oxathiazole-l -oxide, l,2,4-oxadiazol-3-yl, l,2,4-oxadiazol-5-yl, 5-oxo-l,2,4- 
oxadiazol-3-yl, l,2,4-thiadiazol-3-yl, l,2,4-thiadiazol-5-yl, 3-oxo-l,2,4-thiadiazol-5-yl, 

1.3.4- thiadiazol-5-yl, 2-oxo-l,3,4-thiadiazol-5-yl, l,2,4-tria2ol-3-yl, l,2,4-triazol-5-yl, 
l,2,3,4-tetrazol-5-yl, S-oxazotyl, 3-isothiazolyl, 4-isothia2ofyl, S-isothiazotyl, 1,3,4,- 
oxadiazole, 4-oxo-2-thiazplinyl, 5-methyl-l,3,4-thiadia2ol-2-yl, thiazoledione, 1,2,3,4- 

25 thiatriazole, 1,2,4-dithiazolone, phthalimide, quinolinyl, morpholinyl, benzoxazoyl, 
diazinyl, triazinyl, quinolinyl, quinoxalinyl, naphthyridinyl, azetidinyl, pyrrolidinyl, 
hydantoinyl, oxathiolanyl, dioxolanyl, imidazolidinyl, and azabicyclo[2.2. Ijheptyl. 

The terai *lieteroaryi" refers to a mono- or bicylic het in which at least one 
cyclic riag is aromatic. 

30 The term "substituted alkyl" refers to an alkyl moiety including 1 -4 substituents 

selected from halo, het, cycloalkyl, cycloalkenyl, aryl, -OQio, -SQio, -S(0)2Qio, 
-S(0)Q,o, -OS(0)2Qio, 'C(=NQio)Qio, -C(=N-0-Qio)Qio, -S(0)2-N=S(0)(Qio)2, 
.S(0)2-N=S(Qio)z, -NQioQio, -C(0)Qio, -C(S)Qio, -C(0)OQio, -OC(0)Qio, 
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-C(S)NQ,oQio, -N(^J)qS)NQ loQio, -C(0)NQioQio, -C(S)]^ioQio, 
-C(0)qQi6)20qO)Qio, -CN, =0, =S, -NQ,oC(0)Qio, -NQioC(0)NQioQio, 
.S(0)2NQioQio, -NQioS(0)2Qio, -NQioS(0)Qio, -NQ,oSQio, -NO2, and -SNQioQio. 
Each of the het, cycloaDcyl, cycloaDcenyl, and aryl being optionally substituted with 1- 
4 substituents independently selected from halo and Q15. 

The tenn "substituted aiyl" refers to an aiyl moiety having 1-3 substituents 
selected from-OQio, -SQ,o, -S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQ,o)Qio, - 
C(=NOQ,o)Qio, -S(0)2-N=S(0)(Qio)2, -S(0)2-N=S(Qio)2, -NQioQio, -C(0)Qio, - 
C(S)Q,o. 

-C(0)OQio, -OC(0)Qio, -C(0)NQ,oQio, -C(S)NQ,oQio, -C(0)C(Qi6)20C(0)Qio, -CN, 
-NQ,oqO)Qio, -N(Q,o)C(S)NQ,oQio, -N(Q,o)C(S)Q,o, -NQioC(0)NQ,oQ,o, 
-S(0)2NQioQio, -NQ,oS(0)2Qio, -NQ,oS(0)Q,o, -NQmSQio, -NO2, -SNQwQio, alkyl. 
substituted all^l, alkenyl, alk^yl, het, halo, cycloalkyl, cycloaDcenyl, and aryl The 
het, cycloalkyl, cycloalkenyl, alkenyl, alkynyl, and aryl being optionally substituted 
with 1-3 substitutuents selected from halo and Q15. 

The term "substituted het" refers to a het moiety including 1 -4 substituents 
selected from-OQ,o, -SQw, -S(0)2Qio, -S(0)Qio, -OSCO^Qio, -C(=NQio)Qio, 
-C(=NOQio)Qio, -S(0)2-N=S(OXQioH. -S(0)2-N=S(Qip)2, -NQwQio. -C(0)Qxo. 
-C(S)Q,o, -C(0)OQ,o, -OC(0)Qio, -C(0)NQioQio, -C(S)NQ,oQ,o, 
.C(0)C(Q,6)20C(0)Qio, -CN, =0, =S, -NQioC(0)Q,o, -NQ,oC(S)Qio, 
-NQioC(0)NQioQio, -NQwC(S)NQ,oQio, -S(0)2NQioQio, -NQioS(0)2Qio, 
-NQioS(0)Qio, -NQioSQio, -NO2, -SNQioQio, alkyl, substituted aOcyi, het, halo, 
cycloalkyl, cycloalkenyl, and aiyl. The het, cycloalkyl, cycloaDcenyl, and aryl being 
optionally substituted with 1-3 substitutuents selected from halo and Q15. 

The term "substituted alkenyl" refers to a aDcenyl moiety including 1-3 
substituents -OQw, -SQio, -S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQ,o)Qio, 
-C(=NOQio)Qio, -S(0)2-N=S(0)(Q,o)2, -S(0)2-N=S(Qio)2, -NQioQxo, -C(0)Qio, 
-C(S)Qio, -C(0)OQio, -OC(0)Q,o, -C(0)NQioQio, -C(S)NQioQio, 
-C(0)C(Q,6)20C(0)Qxo, -CN, =0, =S, -NQioC(S)Q,o, -NQioC(0)Qio, 
-NQ,oC(0)NQ,oQio, -NQioC(S)NQ,oQio, -S(0)2NQioQio, -NQioS(0)2Qio, 
-NQioS(0)Qio, -NQioSQio, -NO2, -SNQioQw, aDcyl, substituted alkyl, het, halo, 
cycloaUcyl, cycloaDcenyl, and aiyL The het, cycloaDcyl, (ycloaOcenyl, and aryl being 
optional^ substituted with 1-3 substitutuents selected from halo and Qu. 
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The term "s^tituted diSkox/* refers to an alkoxy moi^ including 1-3 
substituents -OQm, -SQw, -S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQio)Qio, 
-C(=NOQio)Qio, -S(0)2-N=S(0)(Qio)2, -S(0)2-N=S(Qio)2, -NQwQio, -C(0)Q,o, 
-G(S)Qio, -C(0)OQio, -OC(0)Q,o, -C(0)NQioQio, -C(S)NQioQio. 
5 -C(0)C(Qx6)20C(0)Qio, -CN. =0, =S, -NQioC(S)Q,o, -NQioC(0)Qio, 
-NQ,oC(0)NQioQio, -NQioC(S)NQioQio, -S(0)2NQioQio, -NQioS(0)2Qio, 
-NQioS(0)Qio, -NQioSQio, -NO2, -SNQioQio, aScyl, substituted alkyl, het, halo, 
(^cloall^l, cycloalkenyl, and aryl The het, cycloalkyl, cydoalkenyl, and aryl being 
optionally substituted with 1-3 substitutuents selected from halo and Q15. 

10 The term "substituted q^cloalkenyr refers to a cycloalkenyl nooiety iiictuding 1 - 

3 substituents -OQio, -SQw, -S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQio)Qio, 
-C(=NOQio)Qio, -S(0)2-N=S(0)(Q,o)2, -S(0)2-N=S(Qio)2, -NQioQio, -C(0)Qio. 
-C(S)Q,o, -C(0)OQ,o, -OC(0)Qio, -C(0)NQioQio, -C(S)NQioQio, 
-C(0)C(Qi6)20C(0)Qio, -CN, =0, =S, -NQ,oC(S)Q,o, -NQioC(0)Qio, 

15 -NQioC(0)NQioQio, -NQioC(S)NQ,oQio, -S(0)2NQioQio, -NQioS(0)2Qio, 

-NQioS(0)Qio, -NQioSQw, -NO2, -SNQwQio, alkyl, substituted alkyl, het, hata, 
(^cloaSgrl, (^loaOcei^l, and aryl The h^ t^loalkyl, cycloalkenyl, and aiyl being 
optionally substituted with 1-3 substitutuoits selected from halo and Qis. 

The term "substituted amino" refers to an amino moiety in which one or both 

20 of the amino hydrogens are replaced with a group selected from -OQio, -SQw, 
-S(0)2Qio, -S(0)Q,o, -OS(0)2Q,o, -C(=NQio)Qio, -C(=NOQio)Qio, -S(0)2- 
N=S(0)(Qio)2, 

-S(0)2-N=S(Qio)2, -NQioQio, -C(0)Qio, -C(S)Qio, -C(0)OQio, -OC(0)Q,o, 
.C(0)NQ,oQio, -C(S)NQioQio, -C(0)C(Qi6)20C(0)Q,o, -CN, =0, =S, -NQ,oC(0)Qio, 

25 -NQioC(S)Qio, -NQ,oC(0)NQioQio, -NQioC(S)NQioQio, -S(0)2NQioQio, 

-NQioS(0)2Qio, -NQioS(0)Qio, -NQwSQw, -NO2, -SNQwQio, alkyl, substituted alkyl, 
het, halo, c^loaOg^l, cycloalkenyl, and aiyL The het, cydoall^l, (^loalkenyl, and aiyl 
being optionally substituted with 1-3 substitutuents selected from halo and Q15. 

Eadi Qio is independently selected from -H, aD^l, cycloalkyl, het, cycloalkenyl, 

30 and aryl. The het, cycloalkyl, cycloalkenyl, and aryl being optional^ substituted with 
1-3 substitutuoits selected from halo and Q13. 
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Each Qii is^epeadently selected from -H, halo, alk^^ryl, cycloalkyl, and 
het. The alkyl, aryl, cycloaDcyl, and hct being optionally substituted with 1 -3 
substituents independently selected from halo, -NOi, -CN, =S, =0, and Qi4. 
Each Qi3 is independentfy selerted from Qn, -OQn, -SQu, -S(0)2Qii, 
5 -S(0)Qu, -0S(0)2Qu, -C(=NQii)Qn, -S(0)2.N-S(0)(Qu)2, -S(0)2-N=S(Qn)2, 
-SC(0)Qn, -NQiiQu, -C(0)Qii, -C(S)Qii, -C(0)OQii, -OC(0)Qa, -C(0)NQuQii, 
-C(S)NQnQn, -C(0)C(Qi6)20C(0)Qio, -CN, =0, =S, -NQiiC(0)Qii, -NQuC(S)Qu, 
-NQnC(0)NQnQn, -NQuC(S)NQuQii, -S(0)2NQiiQxx, -NQnS(0)2Qii, 
-NQuS(0)Qu, -NQnSQu, ^NOz, and -SNQnQu. 
10 Each Qu is -H or a substituent selected from aBcyl, cycloalkyl, phenyl, or 

naphthyl, each optionally substituted with 1-4 substituents iadependently selected from. 
-F, -CI, -Br, -I, .OQi6, -SQi6, -S(0)2Qi6, •S(0)Qi6, -OS(0)2Qi6, -NQ16Q16, -C(0)Qi6, 
-C(S)Qi6, -C(0)0Qi6, -NO2, -C(0)NQi6Qi6, -C(S)NQx6Qi6, -CN, -NQi6C(0)Qi6, 
-NQi6C(S)Qi6, -NQi6C(0)NQi6Qi6, -NQi6C(S)NQi6Qi6, -S(0)2NQi6Qi6, and 
15 -NQi6S(0)2Qi6. The aflcyl, cycloalkyl, and cycloaDcenyl being ftirher optionally 
substituted with =0 or =S. 

Each Qi5 is H, alkyl, cycloalkyl, heterocycloalkyl, heteroaiyl, phenyl, or 
naphthyl, each optional^ substituted with 1-4 substituents independentfy selected from 

20 -CI, -Br, -I, -OQ16, -SQ16, •S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, -C(=NQi6)Qi6, 

.S(0)2.N=S(0)(Qi6)2, •S(0)2-N-S(Qi6)2, -SC(0)Qi6, -NQwQie, -C(0)Qi6, -C(S)Qi6, 
-C(0)0Qi6, -0C(0)Qi6, -C(0)NQi6Qi6, -C(S)NQi6Qi6, -C(0)C(Q,6)20C(0)Qi6, -CN, 
.NQi6C(0)Qi6, -NQi6C(S)Qi6, -NQi6C(0)NQi5Qi6, -N^^ 
S(0)2NQi5Qi6, -NQi6S(0)2Qi6, -NQ,6S(0)Qi6, -NQxgSQie, -NO2, and -SNQieQxe. 

25 The alkyl, cycloalkyl, and cycloalkenyl being furher optionally substituted with =0 or 

Each Qx6 is independentfy selected from -H, alkyl, and Qrcloalkyl. Thealkyl 
and cycloalkyl optionalfy including 1-3 halos. 
Mammal denotes human and animals. 
30 Each Qx7 is independentfy selected from -H, -OH, and aB^l optionally 

including 1-3 halos and -OH. 

The term ''electron withdrawing group"' refers to the ahiUty of a substituent to 
withdraw electrons relative to that of hydrogen if the hydrogen atom occupied the 
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same position on the molecule. The temi ''electron withdrawing group'* is well 
understood by one skilled in the art and is discussed in Advanced Organic Qieniistry 
by J. March, John Wiley & Sons, New York, New York, (1985) and the discussion 
therein is incorporated herein by reference. Electron withdrawing groups include, but 

5 are not limited to, groups such as halo, nitro, carboxy, cyano, aryl optionally 

substituted, aromatic het (exchiding pyridine) optionally substituted, -0C(Zn)3> -QT^h 
-C(Zo)2-0-C(Z„)3, -(C0)-Q,7, -S02-C(Z.)3, -Sdz-aiyl, -C(NQi7)Qi7, -CH=C(Qi7)2, - 
C=C-Qi7, in which each Zn and Zm is independently H, halo, -CN, -NO2 -OH, or Ci. 
4alkyl optionally substituted with 1-3 halo, -OH, NO2, and provided that at least one of 

10 Zn is halo, -CN, or NO2, and further provided that Q17 is not -OH when the the 
electron withdrawing group is -{C0)-Qi7. . 

It is to be understood that the present invention encoixpasses any racemic, 
optically-active, polymorphic, tautomeric, or stereoisomeric form, or mixture thereof, 
of a compound of the invention, which possesses the useful properties described 

15 herein. 



may be appropriate. Exanples of pharmaceutically acceptable salts which are within 



20 which form a physiological acceptable anion and inorganic salts. Exaii^)les of 



acetic, aspartic, benzenesulfonic, benzoic, bicarbonic, bisulfiuic, bitartaric, butyric, 
calcium edetate, camsyUc, carbonic, chlorobenzoic, citric, edetic, edisyUc, estolic, esyl, 
esyUc, formic, fumaric, gluceptic, gluconic, glutamic, glycollylarsanilic, hexamic, 

25 he^^lresorcinoic, hydrabamic, hydrobromic, hydrochloric, hydroiodic, 

bydroxyn^hthoic, isethionic, lactic, lactobionic, maleic, maUc, malonic, mandelic, 
methanesulfonic, meth^itric, methylsulfiuic, mudc, muconic, napsylic, nitric, oxalic, 
p-nitromethanesulfonic, pamoic, pantothenic, phosphoric, monohydrogen phosphoric, 
dihydrogen phosphoric, phthalic, polygalacto\u*onic, propionic, sahcylic, stearic, 

30 succinic, sulfamic, sulfanilic, sulfonic, sulfuric, tannic, tartaric, teoclic toluenesulfonic, 
primazy, secondary, and tertiary amines, substituted amines includiDg naturally 
occurring substituted amines, cyclic amines, such as arginine, betaine, caffeine, choline, 
N, N-dibenzylethylenediamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino- 



In cases where coiiqx)unds are sufficient^ basic or acidic to form stable 
nontoxic acid or base salts, use of the compounds as pharmaceutically acceptable salts 



the scope of the present invention include organic acid addition salts formed with acids 



pharmaceutically acceptable salts include, but are not limited to, the following acids 



.7. 



wo 2004/018428 PCT/US2003/024796 

ethanol, etfaanolamiiie, ethylenediamiiie, N-ethylmorpholme, ^^thylpiperidine, 
glucaxime, ghicosamme, histidine, Iqrdrabainine, isopropylaniine, lysine, 
methylglucamine, morpholine, piperazine^ piperidine, polyaidne resins, procaine, 
puriaes, theobronune, triethylamine, trimetfaylamine, tripropylamine, and the like. 
5 Pharmaceutically acceptable salts may be obtained using standard procedures 

well known in the art, for exan^le by reacting a sufficient^ basic conipound sudi as an 
amine with a suitable acid affording a physiological^ acceptable anion. Alkali metal 
(for exanq)le, sodium, potassium or litfaium) or alkaline earth metal (for txanoplc 
calcium) salts of carbox/lic acids can also be made. 

10 The antibacterial agents of this invention have useful activity against a variety 

of organisms. The in vitro activity of conq)Ounds of this invention can be assessed by 
standard testing procedures such as the detemnnation of minimum inhibitOTy 
concentration (MIC) by agar dilution as described in "Approved Standard Methods 
for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically", 

IS 3rd ed, published 1993 the National Committee for Clinical Laboratory Standards, 
Villanova, Pennsylvania, USA. 

The antibacterial agents described herein are useful for sterilization, sanitation, 
antisepsis, and disinfection. The antibacterial agents can be applied to a location in 
need of sterilization, sanitation, antisepsis, or disinfection, by methods known to those 

20 skilled in the art. For instance, the antibacterial agents may be incorporated into a 
cleaning solution that is applied, such as by spraying or pouring, to an item in need of 
sterilization, sanitation, antisepsis, or disinfection. The antibacterial agents may be 
used alone or in combination, e.g., agents disclosed herein with one another or agent(s) 
disclosed herein with other antibacterial agents. The antibacterial agents inay be 

25 2q)plied in varying concentrations depending upon the bacterial susceptibility to 
. antibacterial agent(s) being applied and the desired level of sterilization, sanitation, 
antisepsis, or disinfection. 

In other enibodiments, certain antibacterial agents described herein are useful 
for treating microUal infections in manmnals, such as by administering an effective 

30 amount of the antibacterial agent compound to the mammal. 

Exan9)les of con[^)ounds useful as antimicrobial agents for the treatment of 
microbial infections mammals, include, but are not limited to, 
5-bromo-2^ {[3-chloro-5-(trifluoromethyl)-2-pyridinyl]carbonyl} araino)benzoic acid 
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2-({[4-({[2-(4-aniinophenyl)etlorl]ainmo}sul^^ 
yl]carbonyl}a2i]mo)-5-bromobenzoic acid 

5-hromo-2-( {[4-( {[3-(lH-imidazol-l -yl)propyl]ainino} sulfonyl)-3-methyltliiea-2- 
yl]carbonyl}ainino)benzoic acid 

5-hroino-2-( {[5-( {4-[3-(trifluorome%l)phenyl]piperazin-l-yl}su^^ 
yl]carboiQrl}ainino)benzoic add 

5-hronK)-2-( {[3-methyl-4-( {4-[3-(trifluoromethyl)phenyl]pq)erazm 1 -yl} sulfonyl)thien- 
2-yl]carbonyl} aniino)benzoic add 

5-hromo-2-( {[5-methyl-4-( {4-[3-(trifluoromethyl)phenyl]piperazm- 1 -yl} sulfonyl)thien- 
2-yl]carbonyl} aii]ino)benzoic acid 

2- {[(4- {[( 1 -benzylpiperidin-4-yQainino]sulfotiyl} -3-methyltluen-2-yl)carbonyl]amino} - 
S-broxnobenzoic acid 

2- {[(4- {[(1 -beii2ylpiperidin-4-yl)amino]sulfonyl}-5-methy 
5-bromobenzoic acid 

5-bromo-2-( {[5-( {[3-(dil>utylainino)propyl]ainino} sulfonyl)thien-3- 
yl]carbonyl}ammo)benzpic acid 

5-hromo-2-( {[4-( {[3-(diT5Ulylainino)propyl]ainino} sulfonyl)-3-methylthien-2- 
yl]carbonyl}ainino)beDzoic acid 

5-broino-2-( {[4-( {[3-(dibu1ylainino)propyl]amino} siilfonyl)-5-^ 
yl]carbonyl}amino)benzoic acid 

5-chloro-2-( {[5-cUoro-2-(methylsulfonyl)pyrimidin-4-yl]carbonyl} aniino)ben2oic acid 
5-bromo-2-( {[5-cMoro-2-(methyIthio)pyrimid^ 

5-Womo-2- {[(5-chloro-2-moipholin-4-ylpyrinridin-^ add 
2-{[(l-benzyl-5-methoxy-lH-pyrazol-3-yl)carbonyl]arnino}-5-b^^ acid 
2-( {[5-(benzyloxy)- 1 -methyHH-pyrazol-3-yl]carbonyl} ainino)-5-bromobenzoic acid 
2-[({2-(4-(acetyloxy)phenyl]-l,3-dioxo-2,3-dihydro-lH-isoindol-5- 
yl}carbonyl)aniino]-5-hromobeii2oic acid 

2-( {[5-( { [2-(4-ainmopheiiyl)ethyl]ainino} suIfonyl)thien-3-yI]carbonyl} ainmo)-S- 
bromobenzoic add 

5-broino-2-[( {5-[(2,3-dihydro- 1 H-inden-2-ylamino)siilfonyl]tliien-3- 

yl} carbonyl)ainino]benzoic acid 

2- { [(5- {[( 1 -beiizylpq>eridin-4-yl)aniino]sxilfonyl} 

bromobenzoic add 
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5-bromo-2-{[(5-{[4-(4-cWorophenyl)p5)erazm-^ 

yl)carbonyl]animo}benzoic add 

5-bromo-2-( {[5-( {[4-(dimethylanimo)benzyl]anamo}sul^^ 

yljcarbonyl} ainmo)ben2oic acid 

5-broino-2-( {[4-( {[4-(dimethylanimo)benzyl]aiiim 

yljcarbonyl} an]mo)benzoic acid 

5-hromo-2-{[(5-{[(4-cUorophenyl)(metfayl)aiim 

yl)carbonyl]amino}benzoic acid 

5-bromo-2-({[5-(23-dihydro-lH-indol-l-ylsulfonyl^^ 

yl]carbonyl}ainino)beiizoic acid 

5-hromo-2-[( {5-[(2,3-dihydro-l ,4-ben2odioxin-^-ylaiiiino)sulfonyl]thien-3- 
yl}carbonyl)ainino]bei]zoic acid 
5-hromo-2-[({4-[(2,3-dihydro-l,4-benzodioxin-^ylaiim 
yl} carbonyl)amino]benzoic acid 

5-bromo-2- {[(4- {[(3-cUorc>-4-fluorophenyOaniino]sulfonyl}-5-methyl^ 
yl)carbonyl]aixiiDo}benzoic add 

5-hromo-2- {[(3-methyl-4- {[(4-iiK)ipholin-4-ylphenyl)annn 
yl)carbonyl]anmio}bcnzoic acid 

5-bromo-2-( {[4-( {[4-(diethylaiiiino)phenyl]ainmo} sulfonyl)-3-methylthien-2- 
yl]carbonyl}amino)benzoic acid 

5-bronK)-2-[({5-[(6.cWoro-2,3-dihydro-lH-indol-l-yl)si^^ 
yl} carbonyQaminojbenzoic acid 
-5-bromo-2-[({4-[(6-cMoro-23-dihydro-lH-mdo^^ 
yl}carbonyl)amino]benzoic acid 

2-[( {5.[(5-ben2yl-2,5-diazabicycIo[2.2. 13hept-2-yl)sulfonyl]thien-3- 
yl}carbonyl)amino]-5-brotnobenzoic add 
2-[({44(5-bcnzyl-2,5-diazahicyclo[2.2.1]hept-2-yl)sulf^ 
yl}carboiiyl)aniino]-S*bromobenzoic acid 
2-[({4-[(5-benzyl-2,5-diazabicyclo[2.2.1]hept-2-yl)sulfonyl]-5-^^ 
yl}carbonyl)ainino]-5-bromobenzoic add 
5-broiiK)-2-(2-furoylainino)benzoic acid 
5-hromo-2-[(5-bronK>-2-furoyl)ainmo]benzoic acid 
5-broixio-2-[(lH-pyn'ol-2-ylcarbonyl)ainmo]benzoicadd 
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5-bronK)-2-(3-furo^Mamo)benzoic acid ^ 
5-hronio-2-{[(3-methylthien-2-yl)carbonyl]ain^ acid 
5-hronK>-2-{[(5-meth)4tWen-2-yl)carbonyl]anmo}bei^ acid 
5-bromo-2-[(thien-3-ylcarbonyl)aniino]benzoic acid 
5-te-onK)-2-[(lH-indol-3-ylcarbonyl)ainino]benzoic acid 
2-[(13-benzodioxol-5-ylcarbonyl)amino]-5-bromobe^ acid 
2-[(l-benzofu]^-2-ylcarboii/l)aznbo]-S-l^^ acid 
5-bromo-2-{[(2-cUoropyridin-3-yI)carbonyl]amino}benzoi^ acid 
5-bromo-2-[(pyridin-2-ylcarbonyl)amino]benzoic acid 
5-hronK)-2-{[(5-butylpyridin-2-yl)carbonyl]anim acid 
S-bronu)-2-{[(2-phenylquinolin-4-yl)carbonyl]ainino}be^ acid 
S-bromo-2-[(quinolin-2-ylcarbonyl)aniino]benzoic acid 
5-bromo-2-[(quinolin-4-ylcarbonyl)aniino]ben2oic add 
5-bronio-2-({[2-(me1%lthio)pyridin-3-yl]carbonyl}ai^ acid 
5-broiiio-2-[(qiiinoxalm-2-ylcarbonyl)ainino]ben2oic a 
5-bromo-2- {[(3-methyl-l H-inden-2^yl)carbonyl]aniino}beiizoic add 
5-bronK)-2- {[(7-inethoxy- 1 -benzofuran-2-yl)carbonyI]ammo}beDzoic add 
5-faromp-2-{[(S-methy^3yrazin-2-yl)caibonyl]a]^ add 
5-bromo-2-{[(5,6-dichloropyridinO-yl)carbonyl]anmo}beiiTO 
5-bronK)-2-{[(10,10-dioxido-9-oxo-9H-tMoxanthen-3-yl)carbonyl]ai^ acid 
5-bromo-2- {[(2,6-dimetho3^pyridin-3-yl)carbonyl]an]ino}b^^ acid 
5-broiiip-2-{[(5-bromothien-2-yl)carbonyl]ainino}be^ add 
5-bromo-2-[(2,S-dimethyI-3-furoyl)ainino]benzoic acid 
5-bronio-2- {[(6-bromopyridin-2-yl)carbonyl]ainino}ben2oic add 
5-bromo-2- {[5-(4~nitrophenyl)-2-fi3royl]amino}ben2oic acid 
5-bromo-2-{[5-(4-chlorophenyl)-2-fiu"oyl]aniino}benzoic acid 
5-bromc>-2-[(2,6*dichloroisonicotinoyl)an]ino]benzoic acid 
5-bromo-2-( {5-[3-(trifluoromethyl)pheiiyl]-2-furoyl} a]]]ino)benzoic acid 
5-bromo-2- {[(4- {[(3-chloro-4-fluorophenyl)aniino]sulfonyl} -3-methyhbien-2- 
yl)carbonyl]ainino}benzoic acid 

5-bromo-2- {[(5-methyI-4- {[(2-methyl- 1 ,3-ben20thia2ol-5-yl)ainino]sulfonyl} thien-2- 
yI)carbonyl]animo}benzoic acid 
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5-hromc)-2-[({4-[(ft(diethoxyphosphoiyl)meA^^ 
niethyltluen-2-yl}carbonyl)anikLo]brazoic acid 
5-hronK)-2-{[(4-{[(4-cUorophenyl)ainino]sulfonyl}-5-i^^ > 
yl)carbonyl]amnio} benzoic acid 

5-bromo-2-( {[5-( {[4-(diethylammo)phenyl]animo}sulfonyQ 
yI]carboiqrl}aniiiio)benzoic acid 
5-bromo-2-[({4-[(2,3-dihydro-lH-inden-2-ylanm 
yl}carbonyl)amino]beDzoic add 

5-bromo-2-[( {4-[(2,3"dihydro- 1 ,4-benzodioxin-6-ylainino)sulfonyl]-5-methylthien^ 
yl}carbonyl)animo]beDzoic acid 
2-^{[4-({[2-(4-anunophenyl)ethyl]an]mo}suifonyl)-5-^ 
yI]carbonyl}ainmo)-5-broinobenzoic add 

5-bromo-2- {[(4- {[4-(4-cbloropheiiyl)piperazm- 1 -yl]sulfoiiyl} -5-methylthieii-2- 
yl)carbonyl]ainmb}ben2oic add 
5-bromo-2-[({4-[(2,3-dihydro-lH-inden-2-ylaniino)sul^^ 
yl}carbonyl)an]iiio]benzoic add 

2- {[(3-bemoy^)yridin-2-yl)carbonyl]ammo}-5-bromob add 
5-bromo-2- {[(2-isobutyl-l ,3-dioxo-2,3-dihydro-l H-isoindol-5- 
yl)carbonyl]ammo}benzoic add 

5-broino-2-( {[1 ,3-dioxo-2-(tetrahydrofuran-2-y]methyl)-2,3-dihydro- 1 H-isoindol-5- 
yl]carbonyl}animo)benzoic add 

2-({[6-(benzyWiio)pyndto-3-yl]carto^ add hydrochloride 

5-bromo-2-( {[2-(methylsulfoiiyl)-5-nioipholin-4-y^>yrim 
yl]carbonyl}ammo)benzoic add 

2-( {[2-(4-chlorophenyl)- 1 , 1 -dioxido-3 ,4-dihydro-2H- 1 ,2-ben2othiazin-7- 
yl]carbonyl}aiiiino)-5-cyanobeii2oic acid 

S-cyano-2-( {[6-(methylthio)pyridin-3-yl]carbonyl} anmio)benzoic acid hydrochloride 
S-cyano-2-({[6-(ethyltMo)p)Tidin-3-yl]carbonyl}ammo)benzoic acid hydrochloride 
2- {[(6-chloropyridin-3-yl)carbonyl]anmio} -5-cyanobehzoic add 
5-cyano-2- {[(3-methyltWen-2-yl)carbonyl]arnmo}benzoic acid 
5-cyano-2-(3-furoylammo)benzoic acid 

S-cyano-2- {[(S-methyl- 1 H-inden-2-yl)carbonyl]aniino}benzoic acid 
2-{[(6-hromopyridin-2-yl)carbonyl]ainino}-5-cyanoben2oic add 

-12- 
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5-q^o-2-[(2,5-dm^yl-3-furoyl)animo]ben^ acid ^ 
S-cyano-2-[(tMen-3-ylcarbonyl)aniino]beDzoic add 
5-q^o-2-[(pyridin-2-ylcarbonyl)ainmo]benz^^^ acid 
5-cyano-2- {[(2,6-dimethoxypyridin-3-yl)carbonyl]ainmo}ben^ acid 
2-[(l ,3-benzodioxol-5-ylcarbonyl)aniino]-5-cyanobenzoic acid 
S-cyano-2-[(qumolin-2-ylcarbonyl)ainino]bei^ acid 
2-{[(S-bromopyridm-3-yl)carboiiyl]aix]ino}-5-(7anol^^ acid 
5-cyano-2-{[(6-methoxypyridin-3-yl)carbonylJanrino}l^^ acid 
5-cyano-'2-( {[5-(l-methyl-lH-pyn:ol-2-yl)pyridin-3-yl]carbonyl} amino) acid 
5-cyano-2-( {[5-(4-methoxyphenyl)pyridin-3-yl]carbonyl} amino)benzoic acid 
5-cyaao-2- {[(5-pyra2m-2-ylpyridin-3-yl)carbonyl]amin acid 
2-[(2,3'-b5>yridin-5 -ylcarbonyOamino]-5-q^ add 
5-cyano-2-( {[5-(2-fiiryl)pyridin-3-yl]carbonyl} aim 
5-cyano-2-( {[5-(2-methylpKOTyl)pyridin-3-yl]carbonyl}amm acid 
5-cyano-2-[( {5-[2-(tTifluoromethyl)phenyl]pyridin-3-yl}carbonyl)aiim acid 
2-( {[5-(4-tert-butylphenyl)pyridin-3-yl]carbonyl} ainino)-5-cyanobenzoic acid 
2-( {[S-(4-cUorophenyQpyridin-3-yl]carbonyl}anm add 
S-cyano-2-({[6-(propyItMo)pyridin-3-yl]carbonyI}aini^ add iQrdrochloride 

5-cyano-2-[( 1 H-indol-2-ylcarbonyl)amino]ben2bic acid 
2-[( 1 -benzofiu-an-2-ylcarbonyl)amrno]-5-cyanobenzoic acid 
5-cyano-2-[(pyrazin-2-ylcarbonyl)aiimio]benzoic acid 
5-cyano-2- {[(5-pheDoxypyridin-3-yl)carbonyl]an]ino}ben^ acid 
. 2-({[6*(biityIt]iio)pyridin-3-yl]carboi^l}amm add 
2-[( {6-[(5-chloro-2,3-dibydro-lH-indoH -yl)sulfonyl]pyridin-3-yl} carbonyl)aniino]-5- 
cyanobenzoic acid 

5-cyano-2-({[5-(3-hydroxyprop-l-ynyl)pyridin-3-yl]carbonyl}aniino)b^ 

5-cyano-2-[( {6-[( 1 -phenylethyl)thio]pyridin-3-yl} carbonyl)ainino]bcn2oic add 

S-(^ano-2-( {[6-(isopropyltfaio)py]id]n-3-yl]carbonyI} aniiiio)beiizoic add 

5-cyaao-2-({[6-(cyclopentyltUo)pyrid]n-3-yl]carbonyl}ai^ 

5-cyano-2- {[(2-pyridin-3-yl-l ,3-thia2ol-4-yl)carboiiyl]ainino}ben2oic add 

2-( {[2-(benzylthio)-4-ethoxypyrinridin-5-yl]carb^ aniino)-5-cyanoben2oic acid 

2-( {[5-(ben2ylthio)- 1 ,3,4-thiadia2ol-2-yl]carbonyl} ainino)-5-cyanobenzoic add 

S.cyano-2*{[(2-phenylquinoIin-4-yl)carboiiyl]ainino^ add 
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S-cyano-2-(2-fiiro^Enmo)be^ acid 
5-cyaiio-2-[( {4-[(2,6'KiiniethyliiK)rpholin-4-yQ 
)4}carbonyl)amino]benzoic acid 

5-cyano-2- {[(4- { [cyclohexyl(methyl)annno]siilfonyl} -5-methylthien-2- 

yl)carbonyl]anrfiio}ben2oic acid 

2-{[(4-{[4-(4-acetylphenyl)piperazm-l-yl]sulfonyl}-5-m 

yl)carbonyl]aix]ino} -S-cyanobenzoic acid 

5-cyano-2-( {[4-( {3-[(diethylanimo)carbonyl]piperidin-l-yl}sulfo 

yljcarbonyl} amino)benzoic acid 

2- {[(4- {[allyl(cyclopeiityl)atiuno]sulfonyl} -5-niethylthien-2-yl)carbonyl]airano} -5- 
cyanobenzoic add 

5-cyano-2-[({4-[(diisobutylainino)sulfonyl]-5-ni^ 
yl}carbonyl)ainino]benzoic add 

5-cyano-2-[( {5-methyl'4-[(4-pyriimdin-2-ylpiperazin- 1 -yl)sulfonyl]tliien-2- 
yl}carbonyl)ainino]benzoic acid 

2- {[(4- {[ben2^1(2-cyanoethyl)ainmo]sulfonyl} -S-methylthien-2-yl)carbonyl]ainino} -S* 
cyanobmzoic add 

2- {[(4- {[benzyl(2-hydroxyethyl)ainmo]sulfonyl} 
. 5-cyanobenzoic acid 
2-( {[4-(azepan-l -ylsulfonyl)-5-methyltMen-2-yl]carbonyl}ainmo)-5-c^ acid 
5-cyano-2-( {[5-methyl-4-( {4-[3-(liTfluoroinethyl)phenyl]piperazm- 1 -yl} sulfonyl)thien- 
2-yI]carboiiyl}amino)benzoic add 

5-cyano-2- {[(5-mefliyl-4- {[2-(pyrroKdin- 1 -ylmethyl)pyrrolidin- 1 -yl]sulfonyl} tfaien-2- 
yl)carbonyl]ainiQo}benzoic add 

5-cyano-2-( {[5-methyl-4-(morpholin-4-ylsulfonyl)thien-2-yl]carbonyl} anmo)benzoic 
acid 

5-cyano-2-{[(5-methyl-4-{[4-(4-nitrophenyl)piperazin-l-yl]sulfo^ 
yI)carbonyl]ainino}beDzoic add 

2- {[(4- {|l>utyl(ethyl)ainino]siilfonyl} -5-methylthien-2-yl)carbonyl]amino}-5- 
cyanobenzoic acid 

5-cyano-2- {[(4- {[(2-hydroxy-2-phenylethyl)(methyl)aniino]siilfonyl} -5-methylthien-2- 
yl)carbonyl]ainino} benzoic add 
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5-cyano-2- {[(4- {^methoxymethyl)p)OToKdm-l-yl]sutf^ 
>i)carbonyl]ainmo} benzoic acid 

5-cyano-2-[( {4-[(4-cyano-4-phenylpiperidin-l -yl)sulfonyl]-5 
yl} carbonyl)aniino]ben2oic acid 
5-cyano-2-[({4-[(3,5-dimethylpq)eridin-l-yl)siil^^ 
yl}carbonyl)ammo]benzoic acid 
5-cyano-2-{[(4-{[[2-(die%Iainino)e%l](et^^^ 
yl)carbonyl]aniino}benzoic acid 

2- {[(4- {[ben2yl(isopropyl)ainino]sulfonyl}-5-methyltM^ -5- 
cyanobenzoic acid 

5-cyano-2-[( {5-methyl-4-[(4-pheny^^era2in-l -yl)sutf^ 
yl}carbo]iyl)ainino]benzoic acid 

5-cyano-2-[( {5-niethyI-4^[(2-methylpyrrolidiii- 1 -yl)sulfonyl]thien-2- 
yl}carbonyl)ainmo]benzoic acid 

5-cyano-2- {[(4- {[4-(4-fluorophenyl)piperazm- 1 -yl]sulfonyl} -5-methylthieii-2- 
yl)carbonyl]aniino} benzoic acid 

5-cyano-2-[( {5-niethyI-4-[(4-pyridm-2-ylpiperazm-l-yl)suK^ 
yl}carbony])ainmo]benzoic acid 

5-cyano-2-[( {5-methyl-4«[(4-methylpiperidin- 1 -yl)sulfonyl]thien-2- 
yl}carbonyl)aniino]benzoic acid 

5-cyano-2-[({4-[(2,3-dihydro-lH-inden-5-ylaniino)sulfonyl]-5-^^ 
yl}carbonyl)animo]benzoic acid 

5-cyano-2- {[(5-methyl-4- {[methyl(2-phenylethyl)animo]sulfonyl}thien-2- 
yI)carbonyl]amino}benzoic acid 

2-( {[4-(azocan- 1 -ylsulfohyl)-5-methylthien-2-yl]carbonyl} amino)-5-cyanobenzoic acid 
5-cyano-2- {[(4- {[(2-hydroxy- 1 -methyl-2-phenylethyl)(methyl)ammo]sulfonyl}-5- 
inethylthien-2-yl)carbonyl]ammo}benzoic acid 
5-cyano-2-[( {5-methyl-4-[(3-niethy^iperidin-l -yl)sulfonyl]thi^^ 
yl}carbonyl)animo]benzoic acid 

5-cyano-2- {[(4- {[(3-hydroxy-3-phenylpropyl)(methyl)aniino]sulfonyl} -5-methylthien- 

2-yl)carbonyl]amino}benzoic acid 

2- {[(4- {[butyl(qranoniethyl)ainino]sulfonyl}-5-ni^ 

cyanobenzoic acid 



-15- 



wo 2004/018428 PCT/US2003/024796 

5-cyano-2-( {[5-m^lyl-4-(pyrrolidin- 1 -ylsulfonyl)thien-2-yl] cl^nyl^ amino)beiizoic 
acid 

{4-[(4-benzylpipera2m- 1 -yl)sulfonyl]-5-methylthien-2-yl} carbonyl)ammo]-5- 
cyanobenzoic acid 

5-cyano-2- {[(4- {[(2-cyanoethyl)(methyl)ainmo]sidfonyl} -5-methylthien-2- 

yl)carbonyl]ainino}benzoic acid 

5-qrano-2-{[(4-{[(2-hydroxy-l-inethyl-2-phenyl 

methyltMen-2-yOcarbonyl]aniino}beDZoic acid 

5-cyano-2-[( {4-[(4-hydroxypq>CTidin- 1 -yI)sulfonyl]-5-methylthien-2- 

yl}carbonyl)amirio]ben2oic acid 

5.cyano-2-( {[S-niethyM-(octahydroquinolin- 1 (2H)-yIsulfonyl)thien-2- 
yI]carboi)yl}an]iiio)ben2X)ic acid 

5-cyano-2-{[(5-methoxy-lH-mdol-2-yl)carbonyl]ainino}l^^ 
2-({[5-(benzyloxy)-lH-indol-2-yl]carbonyl}ainino)-5-cyanobeii2oic acid 
5-cyano-2-( {[5-(3,5-dimelliylisoxa2ol-4-yl)pyridin-3-yl]carbonyl}anmo)b acid 
5-q^o-2- {[(5-qiiinolin-3-ylpyridin-3-yl)carbonyl]animo}beiizoic acid 
5-cyano-2-[( {5-[4-(trifluoroniethyl)phenyl]pyridin-3-yl} caibonyQainino]benzoic acid 
5-cyano-2-[( {5-[3-(trifluoromethyQphenyl]pyridiii-3-yl} carbonyl)aramo]beii2oic acid 
5-C7ano-2-( {[5-(2,4-dimethoxypyriimdin-5-yl)pyridin-3-yl]carbon^ aniino)benzoic 
acid 

5-cyano-2- {[(5-phenylpyridin-3-yl)carbonyl]ainino}benzoic ^ 

2-({[2-(beiizylthio)-l ,3-thiazol-5-yl]carbonyl}aniino)-5 acid 

5-isocyano-2-{[(5-phenyl-l,2,4-oxadiazol-3-yl)carbonyl]amino}^^ 

5-isocyano-2-{[(2-phenyl-l,3-oxa2ol-4-yl)carbonyl]amino}benzoicad^ 

2- {[(2-tert-butyl-l 3-dioxo-2,3-dihydro-lH-isoindol-5-yl)carbonyl]anmo}-5- 

cyanobenzoic acid 

5-bromo-2- {[(2-tert-butyl- 1 ,3-dioxo-2,3-dihydro-lH-isoindol-5- 
yl)carbonyl]aniino}beDzoic acid 

5-cyano-2- {[(4- {[2-(hydroxymethyl)pyrrolidm- 1 -yl]sulfonyl} -S-metfaylthien-2- 
yl)carbonyl]ainino} benzoic acid 

2- {[(4- {[4-(4-bromophenyl)-4-hydroxypiperidin- 1 -yl]siilfonyl}-5-methyhhien-2- 
yl)carbonyl]ainino}-S-cyaDobenzoic acid 
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2-{[(4-{[bu1yl(2-hydroxycthyl)aniino]sulfonyl}-5-meA 
cyanobenzoic acid 

5-cyano-2- {[(5-qumolm-8-ylpyridin-3-yl)carbonyl]ainino}bei^ acid 
5-cyano-2- {[(6-moipholin-4-ylpyridin-3-yl)carbonyl]amino}ben2oic acid 
5-cyano-2-({[5-(lH-pyra2oI-4-ylethynyl)pyridm-3«yq acid 
5-cyano-2-[({5-[(2,4-djmetho3Qpyriniidm-5-^^^ 
yl}carbonyl)ainino]benzoic acid 

5-cyano-2- {[(5-ethynylpyridm-3-yl)carbonyl]amino}benzoic acid 
5-cyano-2-[({4-[(2-ethylpiperidin-l-yl)sxilfonyl]-5-iiie^ 
yl}carbonyl)ainmo]benzoic acid 

5-cyano-2-[( {4-[(6,7-dimetho3or-3,4-dihydroisoquinolin-2(lI^ 
methylthieQ-2-yl} carbonyl)aiDmo]benzoic acid 

5-cyano-2-( {[4-(3 ,4-dihydroisoquinolin-2( 1 H)-ylsulfonyl)-5-methylthien-2- 
yljcarbonyl} ainino)benzoic acid 

2-( {[6-(ben2ylsulfonyl)pyridm-3-yl]carbonyl} an3ino)-5-cyanobenzoic acid 
5-cyano-2- {[(6-p5)eridin-l -y^>yridin-3-yl)carbonyl]ainm acid 
5-(7ano-2-[( {5-[(3,5-dimethylisoxazoM^ 
yl}carbonyl)amino]ben2oic acid 

5-cyano-2-( {[5-(phenylethynyl)pyridin-3"yl]carbonyl} aniino)benzoic acid 

5-cyano-2-[({542-(l,5.dimethyl-3-oxo-2-phenyl-2,3-dihydro-lH-^^ 

oxocthyl]pyridin-3-yl} carbonyl)aiiiino]ben2oic acid 

5-cyano-2- {[(S-phenylisoxazol-3-yl)carbonyl]amino} benz^^^ 

5-cyano-2-( {[6-(tetrahydro-2H-pyran-4-ylthio)pyridin-3-yl]carbonyl} anmio)ben2oic 

acid 

5-cyano-2-( {[5-(ethylthio)pyridin-3-yl]carbonyl} amino)benzoic acid 
2-( {[2-(beiizylthio)- 1 ,3-thiazol-4-yl]carboiiyl} amino)-5-cyanoben2oic acid 
5-bromo-2- {[(5-phenylisoxa2ol-3-yl)carbonyl]aniino}benzoic acid 
2- {[(6- {[3-(4-bromophOTOxy)propyl]thio}pyridin-3-yl)carbonyq 
cyanobenzoic acid 

5-cyano-2-[( {6-[(cyclopropylmethyl)tliio]pyridin-3-yl} carbonyl)amino3benzoic acid 
5-hromo-2-( {[6-(isopropyhbio)pyridin-3-yl]carbonyl} anaino)benzoic acid 
2-({[S-(benzylthio)pyrazin-2-yl]carbonyl}amino)-S-cyanobe^ acid 
5-cyano-2- {[(5-metho3qr.l.benzofuran-2-yl)carbonyl]aniino}l^^ add 
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5-cyano-2-{[(7-mrt^xy-l-benzofuran^ acid 
5-cyano-2- {[(1 -methyl- lH-mdoI-2-yl)caii)onyl]aix]mo}bei^ add 
5-cyano-2-( {[6-(cyclohexylthio)pyridm-3-yl]carbonyl} ainmo)benzoic acid 
2-( {[5-(beiizylthio)isoxazol-3-yl]carbonyl} ainino)-5-bromobenzoic acid 
5 5-hroino-2-( {[6-(cyclohexylthio)pyridin-3-yl]carbonyl} ainino)benzoic acid 
2-( {[5-(benzyltluo)isoxazol-3-yl]carbonyl} ainino)-5-cyan 
2-({[5-(benzylthio)pyrazfa-2-yl]carbonyl}ai^ acid 
2-( {[6-(sec-butylthio)pyridin-3-yl]carbonyl} ainino)-5-cyandbenzoic acid 
5-cyano-2-( {[6-(pentylthio)pyridin-3-yl]carbonyl} anmo)benzoic acid 
10 2-( {[5-(benzylthio)- 1 ,3 ,4-oxadia2ol-2-yl]carbonyl} aniino)-5-broinoben2oic add 
: 2-({[6-(benzyloxy)-lH-indol-2-yl]carbonyl}ainino)-5-cyan 
N-[4-bromo-2-(5-oxo-4,5-dihydro-l,2,4-oxadiazol-3-yl)phenyl]-5-phenylisoxazo 
carboxamide 

2-{[(7-cMoro-lH-indol-2-yl)carbonyl]ainino}-5«cyanobeiizoicacid 

15 5-cyano-2- {[(4-methoxy- 1 H-indol-2-yl)carbonyl]aniino} benzoic acid 
S-brom6-2-{[(l -methyl-lH-indol-2-yl)carbbnyl]ainino}b acid 
2-{[(6-cUoro-lH-indol-2-yl)carbonyl]ainino}-5-cyaiiobenzoic add 
2-{[(l-beDzyl-lH-indol-2-yI)carbonyl]aniino}-5-(yano^ acid 
5-cyano-2- {[(l-ethyl-lH-indol-2-yl)carbonyl]aiimio}beiizoic acid 

20 5-cyano-2-({[7-(phenylsulfonyI)-lH-indol-2-yl]carbonyl)aniino)beii^ acid 
5-cyano-2-{[(5-phenyl-l,3-oxa2ol-2-yl)carbonyl]ainino}benzoic^^ 
2-( {[5-(bcn2ylthio)- 1 ,3 ,4-thiadia2ol-2-yl]carbonyl} amino)-S-bromobenzoic add 
5-cyano-2- {[(2-phcnylfuro[23-c]pyridin-5-yl)carbonyl]ainino}benro add 
5-cyano-2-( {[6-(hexylthio)pyridin-3-yl]carbonyl} aiTiino)benzoic acid 

25 5-cyano-2-[( {6-[(3-ethoxy-3-oxopropyl)thio]pyridin-3-yl} carbonyl)amino]benzoic acid 
2-( {[6-(benzylthio)pyrazin-2-yl]carbonyl} amino)-5-<yanobenzoic add 
2-({[6-(benzyltMo)pyrazin-2-yl]carbonyl}ainino)-S-bromob»izoic add 
2-({[5-(3-chlorophenyl)-l ,3-thiazol-2-yl]carbonyl}amino)-5-cyanoben2oic acid 
5-cyano-2-{[(5-phenyl-l,3-thiazol-2-yl)carbonyl]ainino}benzoic add 

30 5-cyano-2-{[(4-phenyl.l,3-thia2ol-2-yl)carbonyl]aitiino}benzoic acid 
2-[(l ,3-benzothiazol-2-ylcarbonyl)aniino]-5-cyanobenzoic acid 
5-cyano-2-[(thieno[2,3-b]pyridin-2-ylcarbonyI)ainino]benzoica^^ 
5-<g^o-2- {[(3-methylfuro[23-c]pyridin-5-yl)carboiiyl]ai™ add 
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5-bromo-2-({[5-(pcntyMiio)-l,3,4-oxadia2ol-2-yl]c^^ 
5.cyano-2- {[(6- {[3-(2-niethoxyethoxy)propyl]thio}pyridin-3 
yl)carbonyl]animo}benzoic acid 

5-chloro-2- {[(5-phenyl-l ,3-oxazol-2-yl)carbonyl]ainino}benzoic acid 

5-hroino-2-( {[6-(telTahydro-2H-pyran-4-ylthio)pyridin-3-yl]car aiimio)benzoic 

acid 

5-cyano-2-({[6-(nonyllliio)pyridin-3-yl]carbonyl}anim^^ acid 
5-cyano-2- {[(6- {[(3,5-dimethylisoxa2ol-4-yl)niethyl]thio}pyridin-^ 
yl)carbonyl]ammo}benzoic acid 

S-cyanor2-{[(S-methyIisoxazol-3-yl)carbonyl]an)ino}benzoic acid 

5-cyano-2-[( {6-[(2-niethoxy-2-oxoethyl)thio]pyridin-3-yl} carbonyl)ainino]ben2oic 

acid 

5-hromo-2-({[6-(hexyhMo)pyridin-3-yl]carbonyl}arnmo)te acid 
5-chloro-2-({[6-(hexyltMo)pyridm-3-yl]carbonyl}aiiiino)bei^^ acid 
5-hromo-2- {[(6- {[3-(2-methoxyethoxy)propyi]thio}pyridin-3- 
yl)carbonyl]am]n6}benzoic add 

2- {[(l-allyl-lH-indol-2-yl)carix)nyl]animo}-5-cyanobe^ acid 

5-cyano-2-( {[1 -(cyclohexy]methyl)-lH-indol-2-yl]carbonyl} amino)benzoic acid 

5-cyano-2-( {[1 -(2-methoxyethyl)- 1 H-indol-2-yl]carbonyl} amino)benzoic acid 

5-cyano-2- {[(l-pentyl-lH-indol-2-yl)carbonyl]ammo}benzoic acid 

2- {[(l-butyl-lH-indol-2-yl)carbonyl]ainiiio}-S-cyaiiobenzoic acid 

5-cyano-2- {[(1 -propyl-lH-mdol-2-yl)carbonyl]ainino}bcnzoic add 

5-chloro-2-{[(l-propyl-lH-indol-2-yl)carbonyl]aiimo}benzoic acid 

2-{[(l-butyl-lH-mdol-2-yl)carbonyl]aniino}-5-chloroben2oic acid 

5-chloro-2- {[( 1 -pentyl- lH-mdol-2-yl)carbonyl]aniiQo}benzoic acid 

5-chloro-2-({[l-(2-methoxyethyl)-lH-iQdol-2-yl]carbonyl}ani^ acid 

5-chloro-2-( {[l-(cyclohexy]nietbyl)-lH-indol-2-yl]carbonyl}an]mo) acid 

2-{[(l-altyl-lH-indol-2-yl)carbonyl]ammo}-5-cUorobe^ 

2- {[( 1 -allyl- lH-indol-2-yl)cart)onyl]aniino} -5-hronK)be^ acid 

5-bromo-2-( {[ 1 -(cyclohexylmethyl)- 1 H-indol-2-yl]carbonyl} amino)benzoic acid 

5-bromo-2-( {[1 -(2-methoxyethyl)- 1 H-indol-2-yl]carbonyl} animo)ben2oic acid 

5-broiTio-2-{[(l-pentyl-lH-indol-2-yl)carbonyl]anmo}ben^ 

5-bromo-2-{[(l-butyl-lH-indol-2-yl)carbonyl]amino}beiizoic^ 
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5-hroiiio-2-{[(l-in'opyl-lH-indol-2-yl)carbon)d]an^ acid 
2-({[4-(beii2yloxy)pyridin-2-yl]carboiiyl}anm acid 
2-{[(l-beiizyl-lH-mdol-2-yl)carbonyl]arnmo}-5-chIoroben^ acid 
2- {[(l-benzyl4H-indol-2-yl)carbonyl]ammo}-5-brom acid 
5-hromo-2- {[(1 -isopropyl- 1 H-indoI-2-yl)carbonyl]ammo}ben2oic acid 
5-cyano-2- {[(1 -isopropyl- 1 H-mdol-2-yl)carbonyl]ainino} benzoic acid 
5-cWoro-2-{[(l-methyl-lH-indol-2-yl)caibonyl]an^ acid 
5-cMoro-2-{[(l-isobu1yl-lH-mdol-2-yl)carbonyl]ainino}ben^ acid 
5-hronK)-2-{[(l-isobutyl-lH-indol-2-yl)carbonyl]ainino}ben^ acid 
5-cyano-2-{[(l-isobutyl-lH-mdol-2-yl)carbonyl]ainino}ben^ acid 
5-q^o-2-( {[1 -(3-pheny^opyl)-lH-indol-2-yl]carbonyl} amino)benzoic acid 
5-chloro-2-( {[l-(3-phenylpropyl)-lH-indol-2-yl]carbonyl} ammo)benzoic acid 
5-bromo-2-( {[1 -(3-phenylpropyl)-l H-indol-2-yl]carbonyl} ammo)benzoic acid 
5-chloro-2- {[(6- {[3-(2-methoxyethoxy)propyl]thio}pyridin-3- 
yl)carbonyl]ainmo}benzoic acid 
5-q^o-2-{[(4,5-dicUoroisothia2ol-3-yl)carbonyl]aiTm 
2- {[(4-chloro-S-phenylisothiazol-3-yl)cai1x)iq^l]anm -S-cyanobenzoic acid 
5-bromo-2- {[(4-chloro- 1 -oxidopyridin-2-yl)carbonyl]anm 
5-cyano-2- {[(3-phenylisoxa2ol-5-yl)carbonyl]aimQo} benzoic acid 
5-chloro-2-[(E)-2-(5-phenylisoxazol-3-yl)ethenyl]benzoic acid 
5-cyano-2-[(E)-2-(5-phenylisoxazol-3-yl)ethenyl]benzoic acid 
2-({[4-(benzyloxy)pyridin-2-yl]carbonyl}animo)-5-<7anob^ acid 
2-{[(6-{[(5-chloro-l,2,4-thiadiazol-3-yl)methyl]thio}py^ 
cyanobenzoic acid 

5-cyano-2-[( {6-[( 1 ,2,4-oxadiazol-3-ylmethyl)thio]pyridin-3 - 
yl} carbonyl)an3mo]benzoic acid 

2-( {[4-(benzyloxy)- 1 -oxidopyridin-2-yl]carbonyl} an]ino)-S-l7omobenzoic acid 
2-( {[4-(benzylthio)- 1 -oxidopyridin-2-yl]carbonyI} aniino)-S-broinobenzoic acid 
5-cyano-2-( {[5-(4-methoxyphenyl)isoxazol-3-yl]carbonyl} amino)benzoic acid 
5-cyano-2-[( {5-[4-(trifluoromethyl)phenyl]isoxazol-3-yl} carbonyl)amino]benzoic acid 
2-( {[5-(2-chlorophenyl)isoxazol-3-yl]carbonyi} amino)*S-cyanobenzoic add 
5-cyano-2-( {[5-(2-fluorophenyl)isoxazol-3-yI]carbonyl} aniino)benzoic acid 
2- {[(6- {[4-(acetylo3^)butyl]thio}pyridin-3-yQcarbonyl]arnino} -S-cyanobenzoic acid 
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1-2-phenyl-2H-l,2,3-triazol-4-yl)carbonyI]aiim acid 



5-cyano-2-{[(5. 




5-cyano-2-[( {6-[(4-hydroxybutyl)thio]pyridin-3-yl} carbonyl)aniino]benzoic add 
5-chloro-2-( { [7-(phenyIsulfonyl)- 1 H-mdol-2-yl] carbonyl} ainmo)benzoic acid 
5-bromo-2-( {[7-(phenylsulfonyl)-lH-mdol-2-yl]carbonyl}amino)benzoic add 
5-cyano-2-( {[1 -inethyl-7-(pheiiykulfoiiyl)- 1 H-indol-2-yl]carbonyl} ainmo)benzoic acid 
5-c7aiio-2-( {[5^(4-metho3QphenyO-l ,3-oxa2ol-2-yl]caxbonyl} aniino)benzoic acid 
5-cyano-2-({[5-(2-methoxypheny^-13-oxa2ol-2-yl]carbonyl}ai^ 
5-broTno-2-( {[5-(2-niethoxyphenyl)- 1 ,3-oxazol-2-yl]carbonyl} anmio)benzoic acid 
5-cWoro-2-( {[5-(4-methoxyphenyl)isoxazol-3-yl]carbonyl} aiimio)benzoic acid 
5-cyano-2-[( {5-[2-(trifluoromethyl)pheDyl]isoxazol-3-yl} carbonyl)aniino]ben2oic acid 
2-{[(5-tert-butylisoxazol-3-yQcarbonyl]ainmo}-5-cyanobe^ acid 
5-cyano-2- {[(3,5-diinethyl-4,5 -biisoxa2ol-3 -yl)carbonyl]ainmo}bcM add 
5-cyano-2-{[(4-methyl-5-phenylisoxa2ol-3-yl)carbonyl]aiT^ 

5-bromo-2-[( {5-[2-(tTifluoromethyl)phenyl]isoxazol-3-yl}carbonyl)animo]beii20 acid 
5-chloro-2- {[(4-methyl-5-phenylisoxazol-3-yl)carbonyl]aniino}benzoic acid 
5-chloro-2-[( {5-[2-(trifludroniethyl)phenyl]isoxa2ol-3-yl} carbonyl)anmo]benzoic acid 
5-bronio-2- {[(4-methyl-5-phenylisoxazol-3-yl)carboDyl]aniino}l^^ add 
5-bromo-2-[( {5-[4-(trifluoroniethyl)phenyl]isoxazol-3-yl} carbonyl)aiiimo]benzoic acid 
5-bromo-2-( {[5-(4- {[(5-methylisoxazol-3-yl)anrino]sulfonyl}phenyl)isoxazol-3- 
yl]carbonyl}aniino)ben2oic add 

5-chloro-2- {[(5-phenylisoxazol-3-yl)carbonyl]aiiiiao}benzoic add 
5-chloro-2-[( {5-[4-(trifiuorometliyl)phenyl]isoxazol-3-yl}carbonyQanim acid 
5-broino-2-( {[5-(4-methoxypheiiyl)isoxazol-3-yl]carboi]yl} an]ino)benzoic add 
5-cyano-2-( {[5-(3-cyclohexylpropyl)isoxazol-3-yl]carbonyl}amino)benzoic acid 
5-cyano-2-( {[5-(3-phenylpropyl)isoxazol-3-yl]carbonyl} aniino)benzoic acid 
5-cyano-2-({[5-(2-metho3Qphenyl)isoxazol-3-yl]carbonyl} amino acid 
5-broino-2-{[(5-phenyH ,3-oxazoI-2-yl)carbonyl]aniino}benzoic add 
5-broino-2-( {[5-(4-methoxyphaiyl)-l ,3-oxa2ol-2-yl]carbonyl} ainino)benzoic add 
2-( {[5-( 1 ,3-benzodioxol-5-yl)-l ,3-oxazol-2-yl]carbonyl} ainiiio)-5-bromobenzoic acid 
5-bromo-2-( {[1 -methyl-7-(phenylsulfonyl)- 1 H-indol-2-yl]carbonyI} ainitio)benzoic acid 
5-chloro-2-( { [ 1 -methyl-7-(phenylsulfonyl)- 1 H-indol-2-yl]carbonyl} aiiiino)benzoic acid 
5-cyano-2<[(isoqiiinolin-3-ylcarbonyl)axi]ino]benzoic acid 
S-cyano-2-[({7-[(pheDylacetyl)ainino]-lH-indol-2-yl}carbonyl)ai^ 
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2-( {[7-(ben2oylainino)- 1 H-mdol-2-yl]carbonyl} animo)-5-cyanoben2oic add 

2-{[(7-{[(acetylo3(y)acctyl]ainmo}-lH-mdol-2-yO 

acid 

5-cyano-2-[({7-[(cyclopentylcarbonyl)aniino]-lH-i^^ 
acid 

2- {[(7-ainino-lH-indol-2-yl)carbonyl]aniino} -S-c^anobenzoic acid 
2-[(l,2-beDzi50xazol-3-ylca]ix)nyl)animo]-5-cyanoben^ acid 
5-cyano-2-( {[5'(4-fluorophenyl)- 1 ,3-oxa2ol-2-yl]carbonyl} ainmo)beiizoic acid 
5-bronio-2-( {[5-(3-cyclohexylpropyl)isoxazol-3-yI]carbonyl} amino)benzoic acid 
5-bromo-2-( {[5-(3-phenylpropyl)isoxazol-3-yl]carboiiyl} ainmo)benzoic acid 
5-bromo-2-({[5-(2-methoxyphenyl)isoxazol-3-yl]carbonyl} aiiimo)benzoic add 
5-chloro-2-( {[5-(3-cyclohexylpropyl)isoxazol-3-yl]carbonyl} ainino)beiizoic add 
5-chloro-2-( {[5-(3-phenylpropyl)isoxazol-3-yl3carbonyl} anmo)be^ 
5-chloro-2-( {[5-(2-methoxyphenyl)isoxazol-3-yl]carbonyl}amino)benzoic acid 
5-cyano-2-[({6-[(l-methylpentyl)thio]pyridin-3-yl}ca^^ 
5-cyano-2-[({6-[(l-ethy^)ropyl)thio]pyridin-3-yl}car^ add 
5-bromo-2-( {[5-(2-chlorophenyl)isoxazol-3-yl]cafirboiiyl} animo)benzoic acid 
5-bromo-2-({[5-(2-fluorophenyl)isoxa2ol-3-yl]carbonyl}ainino)benz^^^ add . - - 
5-bromo-2-({[5-(3-methoxyphenyl)-l ,3-oxazol-2-yl]carbonyl}aiim acid 
5-bromo-2-[( {5-[2-(trifluoromethyl)phenyl]- 1 ,3-oxazol-2-yl} carbonyl)ainino]benzoic 
acid 

2-{[(7-{[(6<hloropyridin-3-yl)carbonyl]anmo}-lH-mdol-2-yl)car^ 
cyanobenzoic acid 

5-chloro-2-( {[5-(2-fluorophenyl)isoxazol-3-yl]carbonyl} aniino)ben2oic acid 
5-cUoro-2-({[5-(2-chIorophenyl)isoxa2ol-3-yl]carbonyl}ainino)benzoic acid 

5-c^^o-2-({[S-(2-methylphenyl)isoxazol-3-yl]carbQnyl}an)in 

I 

5-cyano-2-( {[S-(triisopropylsilyl)isoxazol-3-yl]carbonyl} an]ino)benzoic add 

5-cyano-2-[({7.[(isoxazoI-5-ylcarbonyl)ainino]-lH-mdol-2-y^^ 

add 

5-cyano-2-[( {7-[(2,4-difluorobenzoyi)amino]-l H-mdol-2-yl} carbonyl)ainino]benzoic 
acid 

5-cyano-2-[( {7-[(fluoroacetyl)ainino]- 1 H-indol-2-yl} carbonyl)animo]ben2oic add 
2-( {[7-(aceQ^lanuno)-l H-indol-2-yl]carbonyl} aniino)-S-cyanobenzoic add 
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2- {[(7- {[(4-chlor(^^yl)acetyl]aiiimo}-lH-m 
cyanobenzoic acid 

5-Qrano-2- { [(7- {[(4-inethoxyphenyl)acetyl]animo} - 1 H-mdol-2- 
yl)carbonyl]ainmo}benzoic acid 

5-cyano-2-[( {7-[(cyclopentylacetyl)anmio]-l H-indol-2-yl} carbonyl)ainmo]beiizoic 
acid 

5-(ryano-2-[({7-[(3-fluorobenzoyI)anrino]-lH-indol-2-^^^ acid 
5-qOTO-2-[( {7-[(3-cyanobenzoyl)anmo]-lH-indol-2-yl} carbonyl)ainino]benzoic acid 
5-cyano-2-[({7-[(cyclohexylcarbGnyl)ainino]-lH-indol-2-y^^ 
acid 

5-cyano-2-( {[7-(propionylainino)-lH-indol-2-yl]carbonyl} ainino)benzoic acid 

5-cyano-2-[({7-[(5-iiietho3g^-5-oxopentanoyl)aniino]-lH-indoU 

yl} carbonyl)amino]beiizoic acid 

2-( {[7-(butyiylammo)-lH-indol-2-yl]carbonyl}amino)-5-cyanobe^ acid 
2-[({7-[(4-brpmobenzoyl)aniino]-lH-indql-2-yl}carbonyI)aiim acid 
5-cyano-2-[( {7-[(3-phenylpropanoyl)animo]- lH-indol-2-yl} carbonyl)ainino]ben2oic 
acid 

5-cyano-2-[({7r[(pheaoxyacetyl)ammo]-lH-indol-2-yl}carbonyQ 
5-cyano-2-[( {7-[(3-cyclopentylpropaaoyl)amino]-l H-indol-2- 
yl}carbonyl)amino]ben2oic acid 

5-cyano-2-[({7-[(3-rriBthoxy-3-oxopropanoyl)atnino]-lH-indol-2- 
yl}carbonyl)aimno]benzoic add . . _ _ 

5-(^o-2-[({7-[(2-ethyIhexanoyl)animo]-lH-indol-2-yl}carbo^ 
5-cyano-2- {[(7- {[(3,4-dimethoxyphenyl)acetyl]aniino}-lH-indol-2- 
yl)carbonyl]ainino} benzoic acid 

5-cyano-2-[({7-[(3,5,5-trimethylhexanoyI)ainino]-lH-indo 
yl}carbonyl)ainino]benzoic add 

5-cyano-2-[( {7-[(cyclopropylcarbonyl)anmio]- 1 H-indol-2-yl} carbonyl)aimno]benzoic 
acid 

5-cyano-2-[({7-[(methoxyacetyl)anrino]-lH-indol-2-yl}carbonyl)aniin 
5-cyano-2-[( {7-[(3-methyIbutanoyl)amino]- 1 H-indol-2-yl} carbonyl)ainmo]benzoic 
add 

5-cyano-2-({[7-(peiitanoylainino)-lH-indol-2-yI]carbon^ 
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5-cyano-2- {[(7- {[^ J-trimethyl-3-oxo-2-oxabicyclo[2.^ l^)t- 1 - 

yl)carbonyl]ainmo}-lH-]ndol*2-yl)carboiiyl]ai^ add 

2- {[(7- {[cUoro(phenyl)acetyl]aniino}-lH-mdol-2-yl)c^^ -5-cyanobenzoic 

acid 

2- {[(7- {[(beii2yloxy)acetyl]ainino} -1 H-mdol-2-yl)carbonyl]ai^ -S-cyanobenzoic 
acid 

5-cyanc)-2-[({7-[(3-ethoxy-3-oxopropanoyl)anmo]-lH-indol-2- 
yl}carbonyl)ainino]beDzoic acid 

2-[( {7-[(l -adaniantylcarbonyl)animo]-l H-mdol-2-yl} carbonyl)amino]-5-cyaiiobenzoic 
acid 

5-cyano-2-( { [7-(hexanoylainmo)- 1 H-mdol-2-yl]carbonyl} amino)benzoic acid 
5-cyano-2- {[(7- {[(2-phenylcyclopropyl)carboiiyl]an^ 
}d)caitonyl]anmio}benzoic acid 

5-cyano-2-[({7-[(2-phenylbutanoyl)aniino]-lH-mdol-2-yl}carb^^ 
acid 

5-cyano-2-( {[7-(hq)tanoylamino)-l H-indol-2-yl]carbonyl} ainmo)benzoic acid 

2-{[(7-{[(acetylo3^)(phenyl)acetyl]ainino}-lH-indol-2-yl^ 

Q^obenzoic acid 

5-cyano-2-[({7-[(thien-2-ylcarbonyl)aniino]-lHTindol-2-yl^ 
acid 

5-cyano-2-[( {7-[(2-methylbutanoyl)anmio]- 1 H-indol-2-yl} carbonyl)amino]benzoic 
add 

5-cyano-2-[({7-[(8-inethoxy-8-oxooctanoyI)amino]-lH-indol-2- 
yl}carbonyl)amino]beii2oic acid 

5-cyano-2-[( {7-[(2-ethylbutanoyl)ainino]-lH-indol-2-yl}carbonyl)amm acid 
5-cyano-2-({[7-(octanoylainino)-lH-mdol-2-yl]carbonyl}aniin^^^ acid 
S-cyano-2-[({7-[(cyclobutylcarbonyl)aniino]-lH-indol-2-yl}carbonyI)a^ 
acid 

5-cyano-2-({[7-(l,3-dioxo-l,3-dihydro-2H-isoindol-2-yQ-lH-m^ 
yl]carbonyl}aniino)benzoic acid 
2-( {[7-( {[2-(benzylthio)-l ,3-thiazoW-yl]carbonyl} ai^ 
yl]carbonyl}aniiDo)-5-cyanobenzoic acid 



• 24- 



wo 2004/018428 



PCT/US2003/O24796 




5-cyano-2- {[(7- {[i^iK>ipholm-4-ylsiilfoityQbenzoyl]ain^ 
yl)carbonyl]anuno}benzoic acid 

5.<7ano-2-[( {7-[( 1 H-mdol-2-ylcarbonyl)ainmo]- 1 H-indol-2- 
yl}carbonyl)ainino]ben2oic acid 



yl)carboixyl]ainmo}benzoic add 

5-cyano-2- {[(7- {[(5-pheiiylisoxazol-3-yl)carlx)ityl]anmo} -IH-in^ 
yl)caibonyl]animo}benzoic add 

5-cyano-2-[( {7-[(5-phenylpentanoyi)ainmo]- 1 H-indol-2-yl} carbonyl)ainino]benzoic 
acid 

5-cyano-2-[( {7-[(4-phenyIbutanoyl)ainmo]-lH-indol-2-yl} carbonyl)animo]benzoic 
acid 

5-cyano-2-{[(7-{[4-(4-methoxyphenyl)butanoyl]ammo}-l^^ 
yl)carbonyl]ainino}benzoic acid 

5-cyano-2-[( {6-[( 1 -methyIbutyl)thio]pyridin-3-yl} carbonyl)ainino]beiizoic acid 
5-cyano-2-( {[5-(3-methylthien-2-yl)isoxazol-3-yl]carbonyl^ ainino)benzoic acid 
5-cyano-2-( {[5-(3-inethoxypheiryl)- 1 ,3-oxa2ol-2-yl]carbonyl} aiiiino)baizoic add 
2- {[(7- {[(2-chloropheityl)acetyl]ainmo} - 1 H-indol-2-yl)carbonyl]airano} -5- 
cyanobenzoic add 

5-cyano-2- {[(7- {[(2,4-dichlorophenyl)acetyi]aiTmio}- 1 H-indol-2- 
yl)carbonyl]aniino}benzoic acid 

5-cyano-2- {[(7- {[(3,4-dichlorophmyl)acetyl]animo} - 1 H-indol-2- 
yl)carbonyI]ainino}benzoic acid 

2- {[(7- {[(3-chlorophenyl)acetyl]amino} - 1 H-indol-2-yl)carbonyl]anmio} -5- 
cyanobenzoic acid 

5-cyano-2-( {[7-( {[3-(trifluoromethyl)phenyl]acetyl}amino)-lH-indol-2- 
yl]carboiiyl}aniino)benzoic acid 

5-q^o-2- {[(7- {[(3-methy^henyI)acetyl]annno} -1 H-indol-2- 
yQcarbonylJanimo} benzoic add 

2- {[(7- {[(4-tert-butylpheiiyl)acetyl]ainino} - 1 H-indol-2-yl)carbonyl]aniino} -5- 
cyanobenzoic acid 

5-cyano-2- {[(7- {[(3-metho>Qphenyl)acetyl]amino} - 1 H-indoU2- 
yl)carbonyl]ainmo}benzoic acid 



5-cyano-2- {[(7- {[( 1 -methyl- lH-indol-2-yl)carbonyl]amino} -lH-indol-2- 
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5-(^o-2-{[(7-{[(2-methoxyphenyl)acetyl]aiimo}^ 
yl)carbonyl]animo}beDzoic acid 

5-cyanO"2- {[(7- {[(2-methylphenyl)acetyl]ainino} - 1 H-mdol-2- 
yl)carbonyI]anmio} benzoic acid 

5-cyano-2-( {[?-( {[4-(trifluoroniethyl)phenyl]acetyl}ammo)-lH-indol-^^ 
yl]carbonyl}aii]mo)beiizoic acid 

5-cyano-2-{[(7-{[(4-isopropylphenyl)acetyl]amino}-lH-indol^^ 
yl)carbonyl]ainino}benzoic acid 

5-cyano-2- {[(7- {[(4-methylphenyl)acetyl]animo}-lH-indoI-2- 
yl)carbonyl]ainino}b^3zoic acid 

.5^cyano-2-{[(7-{[(4-fluorophenyl)acetyl]ainino}-lH-mdoW^ 
yl)carbonyl]a2nino}beiizoic acid 

2-( {[5-(butylthio)pyrazin-2-yl]carbonyl} aniino)-5-cyanobeM 
5-cyano-2-( {[7-( {[2-(trifluoromethyl)phenyl]acetyl}ainmo)-lH-in^^^ 
yljcarbonyl} amino)benzoic add 
..5-cyano-2-{[(7-{[(3-fluorophenyl)acetyl]aniino}-lH-indoW^ 
yl)carbonyl]ainmo}benzoic acid 

5-cyano-2- {[(7- {[(phenylthio)acetyl]ainmo} - 1 H-indol-2-yl)carbonyl]amino}bcn2oic 
acid 

5-cyano-2-[( {7-[(2-naphthylacetyl)amino]- 1 H-iDdol-2-yl} carbonyl)aiiiino]benzoic acid 
5-cyano-2-[({7-[(l-iiaphthykcetyl)fflaaino]-lH-indol-^ 
5-cyano-2-{[(7-{[(2-naphthyloxy)acetyl]aiiiino}-lH-indol^ 
yl)carbonyl]amino}benzoic acid 

5-cyano-2-[({7-[(2-propoxybenzoyl)ainino]-lH-indol-2-yl}carbony^ 
acid 

5-cyano-2-[( {7-[(tetrahydrofuran-3-ylcarbonyl)axnino]- 1 H-indol-2- 
yl}carbonyl)ainino]beDzoic acid 

5-cyano-2- {[(7- {[( 1 -methylcyclopropyl)carboiiyl]anmo} - 1 H-indol-2- 
yl)carbonyl]ainmo}benzoic acid 

5-cyano-2- {[(7- {[(4-ethoxyphenyl)acetyl]aniino} - lH-indoI-2- 
yl)carbonyl]amiQo}benzoic acid 

2-[( {?-[( 1 -benzothien-3-ylacetyl)aniiQo]- 1 H-iQdol-2-yl} carbonyl)amino]-S- 
cyanobenzoic acid 
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2-[({7-[(l,r-biphenyl-4.ylcarbonyl)animo]-lH-md^^^^^ 
(Tanobenzoic acid 

2-[( {7-[(4-butoxybenzoyl)animo]-lH-indol-2-yl}carbonyl)aini^ acid 
5-cyano-2- {[(7- {[2-(2-phenylethyl)ben2oyl]anmo} - 1 H-indol-2- 



2-[( {7-[(l , 1 -b5)heayl-2-ylcarbonyl)amino]-l H-indol-2-yl} carbonyl)airano]-5- 
cy^obenzoic acid 

5-cyano-2- {[(7- {[4-(ethylthio)benzoyl]amino}-lH-indol-2-yl)carbonyl]anm 
acid 

5-cyano-2- {[(7- { [2-(met3iylsulfonyl)benzoyl]aiBmo} - 1 H-indol-2- 
yl)carbonyl]ainino}benzoic acid 

5-cyano-2- {[(7- {[(2,6-dichlorophenyl)acctyl]ainino}- lH-indol-2- 
yl)carbonyl]ainnio} benzoic acid 

2-[( {7-[( 1 , 1 -bq)henyl-4-ylacetyl)animo]- 1 H-indol-2-yl} carbonyl)aniino]-5- 
cyanobenzoic acid 

2-[( {7-[( 1 3-bcnzodioxol-5-ylacetyl)airiino]- lH-indol-2-yl} carbonyl)ainino]-5- 
cyanobenzoic add 

S-(7ano-2-[({7-[(3,3-diinethyIbutanoyl)ainino]-lH-i^ 
acid 

5-cyano-2-[({7-[(thien-2-ykce1yl)aiiiino]-lH-indol-2-yl} carbonyl)aniino]benzoic acid 
5-bromo-2-({[5-(4-cyanophenyl)-l,3-oxazol-2-yl]carbonyl}aiiiino)b add 
5-bromo-2-{[(5-methoxyp>amin-2-yl)carbonyl]an^ acid 
2-( {[5-( 1 ,3-benzodioxol-5-yl)- 1 ,3-oxazol-2-yl]carbonyl} ainmo)-5-cyanobeDzoic add 
5-bromo-2-({[5-(sec-butylthio)pyrazin-2-yl]carbonyl} amino)benzoic add 
5-bromo-2-({[5-(butylthio)pyrazin-2-yl]carbonyl} aniino)benzoic acid 
2-( {[5-(butylthio)pyrazin-2-yl]carbonyl}aiiiino)-5-clilorobenzoic acid 
5-cyano-2-[(E)-2-( 1 -methyl- 1 H-indol-2-yl)ethenyl]benzoic add 
5-hroino-2- {[(1 -methyl-S-phenyl-l H-p)Tazol-5-yQcarbonyl]amino}beiizoic add 
5-bronio-2- {[(1 -methyl-S-phcnyl-l H-pyrazol-3-yl)carbonyl]araino} benzoic add 
5-bromo-2-( {[5-(4-methoxyphenyl)-l -methyl-lH-pyrazol-3- 
yl]carbonyl}aniino)benzoic acid 

5-lM:omo-2- {[(3-phenyl- 1 H-pyrazol-5-yl)carbonyl]aniino}benzoic acid 
2-[(l,2-benzisoxazol-3-ylcarbonyQaniino]-5-broniobenzoic acid 



yl)carbonyl]an]]no}benzoic acid 
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5-cyano-2-[({5-[2^fluoroniethyl)phcnyl]-l ,^ 
acid 

2-[( {6-[(4-aniinobutyl)thio]pyridm-3-yl} carbonyI)ammo]-5-cyanoben2oic acid 
trifluoroacetate 

5-bromo-2-( {[5-(peiitylthio)p}Tazin-2-yl]carbonyl} amino)ben2oic acid 
5-bromc)-2-({[5^e3yhWo)pyrazm-2-yl]carbonyl}ainm acid 
2-({[5-(scc-butylthio)pyrazin-2-yl]carbonyl}ainino)-5-cya^ add^ ^ 

5-cyano-2-( {[5-(2-furyl)- 1 ,3-oxazol-2-yl]carbonyl} aniino)benzoic acid 
5-bromo-2-( {[5-(2-furyl)- 1 ,3-oxazol-2-yl]carbonyl} amino)benzoic acid 
5-broiiK)-2-({[3-(2,6-difluorophenyl)-l-methyl-lH-pyr^ 
yl]carbonyl} aiiiiiio)benzoic acid 

5-cyano-2- {[(7- {[(3-methyl-5-phenylisoxazol-4-yl)carbonyl]anriiio} - lH-indol-2- 
yI)carbonyl]ainiiio}beiizoic acid 

5-cyano-2-( {[7-( {[2-(2-methoxyethoxy)ethoxy]acetyl}aniino)-lH-indol^^^ 
yl]carbonyl}ammo)benzoic acid 

5-cyano-2-[( {7-[(2-hydroxybenzoyl)aniino]- 1 H-indol-2-yl} carbonyl)aixmio]benzoic 
acid 

5-<7ano-2-( {[7-( {[4-(trifluoromcthoxy)phenyl]sulfonyl} amino)- 1 H-indol-2- 
yl]carbonyl}anmo)benzoic acid 

5-cyano-2-( {[7-(prolylamino)- 1 H-indol-2-yl]carbonyl} amino)benzoic add 
5-cyano-2-{[(7-{[(3-methylisoxazol-5-yl)acetyl]ainiQo}-lH-m^ 
yl)carbonyl]aniino}benzoic add 

5-bromo-2-({[5-(4-fluorophenyl)-l,3-oxazol-2-yl]carboiiy^ 

5-cyano-2-( {[5-(4-cyanophenyl)- 1 ,3-oxazol-2-yl]carbonyl} anmo)benzoic acid 

5-bromo-2-( {[5-( 1 -methyl-1 H-pyrrol-2-yl)- 1 ,3-oxazol-2-yl]carbonyl} anniio)beiizoic 

add 

5-bromo-2-( {[5-(3-cyanophenyl)-l ,3-oxazol-2-yl]carbonyl} ainino)benzoic acid 
S-c7ano-2-({[S-(pentyhhio)pyrazin*2-yl]carbonyl}ax^ add 
5-bromo-2- {[(5- {[3-(2-methoxyethoxy)propyl]thio}pyrazin-2- 
yl)carbonyl]aitiino}benzoic acid 

5-chloro-2- {[(5- { [3-(2-methoxyethoxy)propyl]thio}pyrazin-2- 
yl)carbonyI]amino}beiizoic acid 



-28- 



wo 2004/018428 PCT/US2003/024796 

5-cyano-2-[( {5-[2^^4-(trifluoromethoxy)phenyl]sulfo^^ ^mo)phenyl]isoxa2ol"3- 
yl} carbonyI)ainmo]benzoic acid 
5-cUoro-2-[( {5-[2-( {[4-(trifluoroniethoxy)phenyl]sutf^ 
yl}carbonyI)ainmo]benzoic acid 

2-( {[5-( 1 ,3-benzodioxol-5-yl)isoxa2X)l-3-yl]carbonyl} aminoj-S-cyanobenzoic acid 
2-( {[S-(l ,3-benzodioxol-S-yl)i50xazol-3-yl]carbonyl}aniino)-S-l^^ acid 
S-(7ano-2- {[(S-nitro-l ,2-benzisoxazol-3-yl)carbonyl]animo}benzoic acid 
2-{[(l.acetyl-lH-indazol-3-yQcarbonyliamino}-5-cyanobeiK^ 
2-[( 1 ,3-benzoxazol-2-ylcarbonyl)ainmo]-5-cyanoben2oic acid 
2-[({7-[(benzylsulfonyl)ainmo]-lH-m^ acid 
5-cyano-2- {[(1 -methyl-?- {[3-(morpholin-4-ylsulfonyl)be^ 
yl)carbonyl]axnmo}benzoic acid 

5-cyano-2-{[(7-{[(4-fluorophenyl)acctyl]ammo}-l-methyl-l^ 

yl)carbonyl]araino}ben2oic acid 

5-q^o-2-[( {7-[(fluoroacetyl)ainmo]- 1 -methyl- 1 H-indol-2-yl} carbonyl)ammo]beiizoic 
acid 

5-c^o-2-{[(l.methyl-7-{[(l-methyl-lH.indol-2-yl) 
yI)carbonyl]amino}benzoic add 

5-cyano-2- {[(5- {[3-(2-methoxyethoxy)propyl]thio}pyra2in-2- 
yl)carbonyl]ammo}ben2oic acid 

5-chloro-2-( {[5-(pentyhhio)pyrazin-2-yl]carbonyl} amino)beiizoic acid 
5-(^o-2-({[5-(he3Q^lthio)pyra2m-2-yl]carbonyl} amino) add 
5-chloro-2-( {[5-(hexylthio)pyra2m-2-yl]carbonyl} amiiio)benzoic add 
5-cyano-2-( {[5-( 1 -methyl- 1 H-pyrrol-2-yl)- 1 ,3-oxazol-2-yl]carbonyl} ammo)benzoic 
add 

2-({[5-(sec-butylthio)pyrazin-2-yl]carbonyl} amino)-5-chlorobenzoic acid 
5-cyano-2-({[5-(3-cyanophenyl)-13-oxa2ol-2-yl]carbonyl}ammo)benzoic acid 
5-bromo-2-[({2-[(3R).3,4-dihydroxybutyl]-l,3-oxazol-4-yl}carbonyl)amm 
acid 

5-cyano-2-[( {5-[(phenylacetyl)amino]-l ,2-ben2isoxazol-3-yl} carbonyl)amino]ben2oic 
acid 

2-[( {5-[(benzylsxilfonyl)amino]- 1 ,2-benzisoxazoI-3-yl} carbonyl)amino]-5- 
cyanobenzoic acid 
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2-( {[6-(ben2yloxy^^methyl-lH-indol-2-yl]c^ anmio^cyanobenzoic acid 
5-cyaa(>-2- {[(6-inethoxy-l-methyl-l H-indol-2-yl)c^ acid 
5-cyano-2-({[5-(2-isopropoxyphenyl)isoxazol-3-yl]carbonyl} an]mo)benzoic acid 
5-cyano-2-[( { 1 -methyl-7-[(morpholin-4-ylcarbonyl)ainmo]- 1 H-indol-2- 
yl}carbonyl)amino]ben2oic acid 
5-cyano-2-( {[1 -methyl-7-({[(tetrahycfrofuran-2-ylm^ 
indol-2-yl]cffl'bonyl}amino)ben2oic add 
5-cyano-2-{[(7-hydroxy-l-methyl-lH-mdol-2-yl)carbonyl]^^ 
5-bromo-2-{[(2-{2-[(4S)-2,2-dimethyl-l,3-dioxolan-4-yl]ethyl}-l,3-o 
yl)carbonyl]ainino}ben2oic acid 

5-cyano-2-( {[5-(2-phmylethyl)pyrazm-2-yl]carbonyl} aniino)benzoic acid 
5.bromo-2- {[(5- {(E)-2-[(4S)-2>dimethyl-l ,3-dioxolan-4-yl]ethenyl}py^ 
yl)carboiiyl]aniino}beiizoic acid 

5-cyano-2-({[5-(isopentylthio)pyra2in-2-yl]carbonyl} ainmo)benzoic acid 
5-cyano-2-( {[5-(isobutylthio)pyrazin-2-yl]carbonyl} anuno)benzoic acid 
5-cyano-2-{[(5-methoxypyrazin-2-yl)carbonyl]aniino}beDzoic acid 
2- {[(7- {[(benzylaiiuno)carbohyl]aiiiino} -1 -methyl- 1 H-indol-2-yl)carbonyl]ainino} -5- 
cyanobenzoic acid 

5-cyaiio-2-( {[?-( { [(2,3-dihydroxypropyl)aniino]carbonyl} amino)- 1 -methyl-1 H-indol- 
2-yl]carbonyl}aniino)benzoic acid 

1- [ {[(2- {[(2-carboxy-4-cyanophenyl)aniino]carbonyl}-l-methyl-lH-indol-7- 
yl)animo]carbonyl} (methyQamino]- 1 -deoxyfaexitol 

5-cyano-2-( {[7-(2,3-dihydro- 1 Abenzodioxin-2-ylmethoxy)-l 
yl]carbonyl}ainiiio)benzoic acid 

5-cyano-2- {[(5- {2-[2-(2-etho3Q^ethoxy)ethoxy]phenyl} isoxazol-3- 
yl)carbonyl]amino}beii2oic acid 

5-cyano-2-[( {5-[2-(hexyloxy)phenyl]isoxa2ol-3-yl} carbonyl)aniino]bcnzoic acid 

2- [( {5-[2-(a}lyloxy)pheDyI]i50xazol-3-yl} carbonyl)amino]-S-cyanobenzoic acid 
5-cyano-2-[({5-[2-(2,3-dihydro-l,4-benzodioxin-2-ylinetlioxy)phra^ 
yl}carbonyl)aiiiino]beii2oic acid 

2-( {[7-(benzyloxy)-lH-indol-2-yl]carbonyl} aniino)-5-cyanobeDzoic acid 
5-cyano-2-( {[ 1 -methyl-7-(3-phenoxypropoxy)- 1 H-indol-2-yl]carbonyl} amiiio)beDzoic 
acid 



-30- 



wo 2004/018428 PCT/US2003/024796 

5-cyano-2-( {[5-(h^K)xymethyl)isoxa2ol--3-yl]carbonyl} aniin^)enzoic acid 

5-(yanch2-({[5-(hexyloxy)pyra2m-2-yl]carto^ acid 

2-( {[5-(acetylainmo)-l ,2-benzisoxazol-3-yl]carbonyl} aniino)-5-cyanobeiizoic acid 

5-cyano-2-[( {5-[(inethylsulfonyl)amino]-l ,2-benzisoxa2ol-3- 

yl}carbonyl)ainmo]benzoic acid 

5-hronio-2-[({5-[2-(2^-diinediyl-13-dioxoian-4-yl)e&^ 

yl}carbonyl)aniino]benzoic add 

2-( {[5-(benzoylanrino)-l ,2-benzisoxa2oI-3-yl]carbonyl} aintno)-5-cyanobcnzoic acid 
5-cyaiio-2-[( {5-[(phenylsulfonyl)anmio]- 1 ,2-benzisoxazol-3- 
yl}carbonyl)aniino]beii2oic acid 

5-cyano-2<{[5-(2-ethoxyphenyl)isoxazol-3-yl]carbonyl}an^ acid 
5-qrano-2-[({5-[2-(tetrahydro-2H-pyran-2-yInietho 
yl}carbonyl)ainino]benzoic acid 

5-cyano-2-({[7-(cyclobutylmethoxy)-l-methyl-lH-indol-2-yl]ca^ 
acid 

5-cyano-2-[( {5-[2-(3-phenoxypropo3Qr)phenyl]isoxa2ol-3-yl} carboiiyl)ainino]ben2oic 
acid. 

5-(^ano-2-( {[7-(2-furylni^ 
acid 

5-cyano-2- {[(7- {[(4S)-2,2-djmethyl-l ,3-dioxolan-4.yl]methoxy} -1 -m 
2-yl)carbonyl]amino}benzoic acid 
5-cyano-2-{[(7-{[(2R)-2,3-dihydroxypropyl]oxy}-l-m^ 
yl)carboDylianimo} benzoic add 

5-cyaiio-2-( {[5-(2-hydroxyphenyl)isoxazol-3-yl]carbonyl}amino)benzoic acid 
5-cyano-2-[({5-[2-(tetrahydrofuraii-3-yloxy)phenyl]isoxazol-3- 
yl}carbonyl)ainino]ben2oic acid 

5-cyano-2-[( {5-[2-(cyclobutyloxy)phenyl]isoxa2ol-3-yl} carbonyl)aiimio]ben2oic acid 
5-cyano-2-[( {5-[2-(tetrahydro-2H-pyraii-4.yloxy)phcnyl]isoxazol-3- 
yl}carbonyI)aniino]benzoic acid 

5-cyano-2-( {[5-(2- {[( 1 S,2R)-2.methylcyclopentyl]oxy}phenyl)isoxazol-3- 
yl]carbonyl}aniino)beiizoic acid 

5-q^o-2-[( {5-[2-(2-metho30^- 1 -inethylethoxy)phenyl]isoxa2ol-3- 
yl} carbonyl)an]ino]benzoic acid 
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. 5-cyano-2-[({5-[2^methyIbut03qr)phcnyl]iso:^ acid 
S-cyaiio-2-[( {S-[2-(cyclobuty]methoxy)phei]yl]isoxazol-3-yl} carbonyl)animo]beiizoic 
add 

5-cyaiio-2-( {[7-(cyclobutyloxy)- 1 -methyl- 1 H-iiidol-2-yl] carbonyl} ainino)benzoic acid 
5-cyano-2-( {[7-(2-methoxy-l -methylethoxy)- 1 -methyHH-indol-2- 
3i]carbonyl}anuno)benzoic acid 
S-Q^o*2-{[(7-isopropoxy-l-inethyI-lH-indol-2-yl^ 

2-( {[7-(benzyIoxy)-l-methyl-lH-indol-2-yl]carbonyl}aniin acid 
2-{[(6-chloro-l,2-benzisoxazol-3-yI)carbonyl]amino}-5-cyanobenzoic acid 
5-bromo-2- {[(6-chloro- 1 ,2-benzisoxazol-3-yl)carbonyI]ainino} benzoic acid 
5-cyano-2-[({5-[2-(cyclohex-2-en-l-ylmctho3qr)phenyl]isox^ 
yl}carbonyl)aiimio]benzoic acid 

2-( {[2-(3- {[(2-carboxy-4-cyanophenyl)ainiQo]carbonyl}isoxazol-5- 
yl)phenoxy]acetyl}amino)-5-cyanobenzoic acid 

5-cyano-2-[( {5-[2-( 1 -ethylpropoxy)phenyl]isoxazol-3-yl} carbonyl)aniino]benzoic acid 
5-cyano-2- {[(5- {2-[2-(4-methyl- 1 ,3-thiazol-5-yl)ethoxy]phenyl} isoxazol-3- 
yl)carbonyl]ainino}beiizoic acid 

5-(qrano-2-[({5-[2-(l-(yclohexylethoxy)pheityl]isoxa2ol-3-yl^ 
acid 

2- {[(6-sec-butoxy-l -methyl- 1 H-indol-2-yl)carbonyl]amino} -S-cyanobenzoic acid 
2- {[(6-butoxy-l -methyl- lH-indol-2-yl)carbonyl]amino}-5-cyanobenzoic acid 
5-cyano-2- {[(5- {[(4-fluorophenyl)sulfonyl]ainino}-l ,2-beiizisoxm^ 
yl)carbonyl]amino}benzoic acid 

5-cyano-2-[( {5-[2-(trifluoromethyl)phenyl]pyra2in-2-yl} carbonyl)amino]benzoic acid 
5-cyano-2-[( {5-[2-(2-oxobutoxy)phenyl]isoxazol-3-yl} carbonyl)amiao]beiizoic acid 
5-cyano-2-[({5-[2-(2-oxo-2-phenyletho3Qr)phenyl]isoxa2ol-3- 
yl}carbonyl)ainmo]benzoic acid 

2-({[5-(2-bromophenyl)isoxazol-3-yl]carbonyl}ainino)-5-cyanobenzo 
2-( {[5-( 1 , 1 -biphcnyl-2-yl)isoxazol-3-yl]carbonyl} amino)-5-cyanobcn2oic acid 
..V 2-{[(5-aixiino-l,2-benzisoxa2ol-3-yl)carbonyl]aiTiino}-5-cyanobenzoic acid 

5-cyano-2-[( {5-[(4-methoxyben2yl)thio]pyra2in-2-yl} carbonyl)amino]ben2oic acid 
5-cyano-2-( {[5-(3-methoxyphenyl)isoxa2ol-3-yI]carbonyl} amino)benzoic acid 
S-cyaiio-2-( {[5-(2-fluoropheiiyl)pyrazin-2-yl]carbonyl} amiiio)beiizoic acid 
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5-hromo^2-{[(5-{(f^2-[(2S)-l,4.dioxaspiro[4.5]d^ 
yl)carbonyl]animo}benzoic acid 

2- {[(S-hromo-l ,2-benzisoxa2ol-3-)d)caitK)nyl]airuno} -5-cyanobenzoic acid 
2-[( {6-[(benzylsulfonyl)ainmo]- 1 ,2-ben2isoxazol-3-yl} carbonyl)amiiio]-5- 
5 (Tanobenzoic acid 

5-<yano-2-[( {6-[(pheiiylsulfonyl)ammo]-l ,2-b^ 
yl}carbonyI)anmo]beDzoic acid 

5-cyano-2-( {[7-(cyclohexylmethoxy)-l -methyl-lH-indol-2-yl]ca^^ 

acid 

10 5-cyano-2-( {[7-(cyclopropyImethoxy)« 1 -methyl-l H-indol-2- 
yl]carbonyl} an]mo)benzoic acid 
5-cyano-2-( {[1 -methyl-7-(tetrahydro-2H-pyran-2-y^^ 
yl]carbonyl}ainmo)benzoic acid 

5-cyano-2-( {[l-methyl-7-(pentyloxy)-l H-mdol-2-yl]carbonyl} ammo)ben2oic acid 
15 2-({[5-(chloromethyl)isoxazol-3-yl]carbonyl}ainmo)-5-cyanoben2X)ic acid 

5-cyano-2-( {[5-(moipholin-4-ylmethyl)isoxazol-3-yl]carbo^^ ainmo)ben2oic acid 
5-cyano-2-{[(5-pheflyl-l,2-benzisoxa2ol-3-yl)carbonyl]ai^ acid 
5-bromo-2- {[(5-bromo- 1 ,2-benzisoxa2ol-3-yl)carbonyl]aiiiino} bcM acid 
2-{[(5-{2-[(5-chloropentyl)oxy]phenyl}isoxazol-3-yl)carbonyl]ainmo}-5-c)^ 
20 acid 

2-( {[4,5-bis(methoxymethyl)isoxazol-3-yl]carbonyl}ainino^ acid 
5-cyano-2-[( {5-[2-(trifluoromethyl)pheiiyl]- 1 ,2-benzisoxazol-3- 
yl}carbonyl)anmio]benzoic acid 

5-cyano-2'( {[5-(2-methylphenyl)pyrazin-2-yl]carbonyl} amino)benzoic acid 
25 5-cyano-2-( {[5-(2,3,4-trimethoxyphenyl)pyrazin-2-yl]carbonyl} amino acid 
5-cyano-2-({[7-(2-methoxyethoxy)-l-methyl-lH-indol-2-yl]ca^ 
acid 

5-cyano-2-({[7-(2-hydroxy-3-isopropoxypropo3qr)-l-methyl-lH^ 
yl]carbonyl}ainino)benzoic add 
30 5-cyano-2-{[(6-phenyl-l,2-ben2isoxazol-3-yl)carbonyl]aiiiino}bem^ 
5-cyano-2-[( {6-[2-(trifluoroniethyl)phenyl]- 1 ,2-benzisoxazol-3- 
yl} carbonyl)dn]ino]benzoic acid 

2*[( {5-[(benzylainino)mediyl]isoxazol-3-yl} carbonyl)ainino]-S-cyaiiobeDzoic acid 
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2-{[(5-{[bis(2-hydroxyethyl)animo]ineth^^ 
cyanobenzoic add 

2-( {[5-(azidomethyl)isoxa2ol-3-yl]carbonyl}amino)-5-cyanobe^ acid 
5-cyano-2-( {[5-(nonylthio)pyrazm-2-yl]carbonyl} amino)benzoic acid 
5-cyano-2-[({l-inethyl-7-[2-(methylthio)ethoxy]-lH-i^^^ 
yl}carbonyI)ainino]benzoic acid 

5.cyano-2- {[(5-phenyM,5-dihydroisoxazol-3-yQcarboiiyl]aniino}be^ acid 
5-cyano-2-[(4,5-dihydronaphtho[2, 1 -d]isoxarol-3-ylcarboiiyl)amino]benzoic acid 
5-cyano-2-[(pyrrolo[l ,2-c]pyrimidin-3-ylcarbonyl)anim acid 
2-[( {7-[(4-azido-3-iodobenzoyl)amino]- 1 -methyl- 1 H-indol-2-yl} carbonyl)ainino]-5- 
cyanobenzoic acid 

2-[( {5-[(4-a2ido-3-iodobenzoyl)aniino]-l ,2-bcn2isoxazol-3-yl} carbon^ 
cyanobenzoic acid 

2-[(E)-2-( 1 ,2-benzisoxazol-3-yl)ethenyl]-5-cyanoben2oic acid 
5-cyano-2- {[(5- {[(pyridin-4-ylmethyl)amino]^lethyl}isoxa2ol-3- 
yl)ca^bo]^yl]a^lino}benzoic add trifluoroacetate 

5-cyano-2-[( {5-[(pyridin-4-ylthio)metltyl]isoxazol-3-yl} carbonyl)arnmo]benzoic acid 
5-cyano-2-( {[6-(hexy]thio)pyndazin-3-yl]carbonyI} aniino)benzoic add 
5-cyano-2-({[5-(octylthio)pyrazin-2-yl]carbonyl}ainino)ben2oic acid 
5-cyano-2-({[5-(6-methoxypyridin-3-yl)pyrazin-2-yl]carbonyl}ainm 
5-cyano-2- {[(5-phenylpyrazin-2-yl)carbonyl]aniino}benzoic acid 
5-cyano-2-[(4,5,6,7-tetrahydro-l 92-benzisoxazol-3-ylcarbonyl)amino]benzoic acid 
5-cyano-2-[({5-[4-(methylsulfonyl)phenyi]pyrazin-2-yl} carte acid 
5-cyano-2-( {[5-(3,5-dimethyIisoxazol-4-yl)pyrazin-2-yl]carbonyl} ainino)benzoic acid 
2-[(2, 1 -benzisoxazol-3-ylcarbonyl)aniino]-5-cyanobenzoic add 
2-( {[5-( {[ammo(iniino)xnethyl]aniino}methyl)isoxazol-3-yl]carbonyl} anrano)-5- 
cyanobenzoic add 

2-[(2,l-benzisoxazol-3-ylcarbonyl)aniino]-S-bromobenzoic add 
5-cyano-2-[( {6-[(niethylsulfonyl)aniino]- 1 ,2-benzisoxazol-3- 
yl}carbonyl)aniino]benzoic add 

5-cyano-2- {[(6- {[(4-fluorophenyl)sulfonyl]amino} - 1 ,2-benzisoxazol-3- 
yl)carbonyl]anmio}benzoic acid 

2-{[(6-aniino-l,2-benzi50xazoI-3-yI)carbonyl]anmo}-S-cyanobenzoic add 
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5-cyano-2-( {[5-(2-fluorophcnyl)-l ^-bcnzisoxazol-3-yl]carto 
5-cyano-2-[( {6-[2-(trifluoromethyl)phenyl]pyrida2m-3--yl} carboiiyl)ainino]ben2oic acid 
2- {[(2-benzyl-l , 1 -dioxido-3,4-dihydro-2H- 1 ,2-ben2»thiazm-5-yl)carbonyl]ainiiio} -5- 
bromobenzoic acid 

2- {[(2-benzyl-l , l-dioxido-3,4-dihydro-2H^l ,2-ben20thiarin-5-^^^ -5- 
cyanobenzoic acid 

5-cyano-2-[({l-methyl-6-[2-(trifluoroiiiethyl)phenyl]-lHrindol^^^ 
yl}carbonyl)amino]ben2oic acid 

5-cyano2-( {[ 1 -methyl-6-(2,3 ,4-triinethoxyphenyl)- 1 H-indol-2- 
yl]carbonyl}an]]no)benzoic add 

5-iodo-2- {[(l-methyl-lH-indol-2-y^)carbonyl]amino}beM acid 

5-iodo-2-( {[l-methyl-7-(pheirylsulfonyl)-l H-iiidol-2-yl]carbonyl} amino)beDzoic acid 

5-cyano-2-({[l-methyl-7-(pyridm-3-ylmethoxy)-lH-indol-2- 

yl]carbonyl}ainino)ben2oic acid 

{[5-(2-fluorophenyl)isoxa2ol-3-yl]carbonyl} aiinno)-5-iodobei^ 
5-iodo-2-( {[5-(2-niethyIphenyl)isoxazol-3-yl]carbonyl} ainino)beiizoic acid 
5-iodo-2- {[(5-phenylisoxazol-3-yl)carbonyl]ainino} benzoic acid 

4- ( {[5-(2-fluorophenyl)isoxazol-3-yl]carbonyl} aniino)-2 -(trifluorometliyl)- 1,1- 
biphenyl-3-carboxylic acid 

2-( {[5-(2- {[(2R)-3-broiiK)-2-methy]^ropyl]pxy}phenyl)isoxazol-3-yl]carto^ 

5- cyanobenzoic add 

5-cyano-2-( {[6-(heptylthio)pyridazin-3-yl]carbonyl} ainino)beiizoic add 
5-cyano-2-( {[5-(hep1ylthio)pyrazin-2-yl]carbonyl}amino)benzoic add 
5-cyano-2-( {[6-(3,5-dimethylisoxazol-4-yl)-l-methyl-lH-indol-2- 
yl]carbonyl} ainino)benzoic acid 

2- {[(5-chloropyraziii-2-yl)carbonyl]an]ino} -5-cyanobenzoic acid 
5-cyano-2-({[l -methyl-6-(2-methylphenyl)-lH-indol-2-yl]carbonyl} amino 
add 

5-bromo-2-({[6-(hexylthio)pyrida2in-3-yl]carbonyl} amino)benzoic acid 
5-cyano-2-( {[6-(pentyltluo)pyridazin-3-yl]carbonyl} aniino)benzoic add 
2- {[(5-chloropyrazin-2-yl)carbonyl]aniino} -S-iodobenzoic acid 
2-( {[5-(benzyltMo)pyrazin-2-yl]carbonyl} aniino)-5-iodol^^ add 
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2-[({5-[(benq^loxy)carbonyl]-4,5,6,7-tetxahy*^ 
yl}cai1x)nyl)aiiimo]-5-cyanobenzoic acid 

2- {[(7-amino-4,6-dihromo--l -methyl- 1 H-iiidol-2-yl)carbonyl]ammo} -S-cyanobenzoic 
acid 

5-cyano-2-( {[5-(2-fluorophenyI)isoxazol-3-yl]carbonothioyl} amino)ben2oic acid 
2-[( {5-[2-( 1 , 1 -biphenyl-4-yloxy)phenyl]isoxazol-3-yl} carbonyl)ainmo]-5- 
cyanobenzoic acid 

2-[( {5-[2-( 1 , 1 -biphenyl-3-yloxy)phenyl]isoxazol-3-yl} carbonyl)anmio]-5- 
cyanobenzoic acid 

5-cyano-2-( {[5-(3,4-dihydroxybutyl)isoxa2ol-3-yl]carbonyl} ainino)benzoic add 
5-cyano-2-[( {4,6-dibromo-l -methyl-7-[(phcnylacetyl)amino]- 1 H-indol-2- 
yl} carbonyl)anmio]benzoic acid 

2-( {[6-(acetyloxy)-l ,2-bcnzisoxazol-3-yl]carbonyl} animo)-5-cyanobenzoic acid 
5-cyano-2-{[(6-hydroxy-l,2-benzisoxazol-3-yl)carbonyl]aii^ acid 
2-[( {5-[2-( 1 ,1 -biphenyl-2-yloxy)phenyl]isoxa2ol-3-yl} carbonyl)ainino]-5- 
cyanobenzoic acid 

5-cyano-2-({[5-(hexylthio)pyriinidin-2-yl]carto acid 

2-( {[6-(benzyloxy)- 1 ,2-benzisoxazol-3-yl]carbonyl} ainino)-5-cyanobenzoic acid 

5-cyano-2- {[(6-methoxy-l ,2-berizisoxazol-3-yl)carbonyl]ainino}ben2oic acid 

2-[( {6-[(benzylsulfonyl)oxy]-l ,2-beii2isoxazol-3-yl} carbonyl)aniino]-5-cyanoben2oic 

acid 

S-cyano-2-[( {6-[(phenylsuIfonyl)oxy]^l ,2-benzisoxazol-3-yl}carbonyl)ainm 
acid ' 

2- {[(7-amino-4-bromo- 1 -methyl-1 H-indol-2-yl)carbonyl]araino} -5-cyanobenzoic acid 
2-( {[7-(benzyloxy)-3-bromo- 1 H-indol-2-yl] carbonyl} anmio)-5-cyanobenzoic acid 
2-[(lH-ben2miidazol-2-ylcarbonyI)aniino]-5-cyanobe^ add 
5-bromo-2-{[(5-{2-[(2R)-l,4-dioxaspiro[4.5]dec-2-yl]-2-hydroxyethyl}pyr^ 
yI)carbonyl]amino}benzoic acid 

2- {[(6- {[(acetyloxy)acetyl]aniiao}-l -methyl-l H-indol-2-yl)carbonyl]anm -5- 
cyanobenzoic acid 

2-({[5-(amlmosulfonyl)-l,2-beiizisoxazol-3-yl]carbonyl}aiim acid 
5-C7ano-2-[( {5-[(diethylainmo)suIfonyl]-l ,2-benzisoxa2ol-3- 
yl} carboiiyl)axnino]beQzoic add 
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2- {[(7-amino-6-bromD- 1 -nwthyl- 1 H-mdol-2-yl)carbonyl]ainino} -5-(^^obenzoic acid 
5-q^o-2-[( { 1 -methyl-7-[(phmylacetyl)anim 
indol-2-yl}carbonyl)aramo]ben2oic acid 
5-bromo-2-({[6-(heptyltMo)pyrida2in-3-yl]carbonyl}ai}m 
5-cyano-2-[( {5-nitro-6-[4-nitro-2-(trifluoroniethyl)phenyl]- 1 ,2-benzisoxazol-3- 
yl} carbonyQaminojbenzoic acid 

2-( {[7-(benzyloigr)-3-bronio- 1 -methyl- 1 H-indol-2-yl]carbonyl} aniino)-5-cyanobenzoic 
acid 

2-[({4-hromo-l-methyl-7-[(phenylacetyl)airano]-lH-in^ 
cyanobenzoic add 

5-cyano-2-[( { 1 -inethyl-6-[(qumolin-8-ylsulfonyl)ainmo]- IH-indol^^^ 
yl}carboDyl)amino]benzoic'acid 

5-cyano-2-( {[5-(morpholin-4-ylsulfonyl)-l ,2-brazisoxazol-3- 
yl]ca^bonyl}ammo)benzoic acid 

5-cyano-2-n( {[6-(cyclobuty]methoxy)- 1 -methyl- lH-indol-2-yl]carbonyl} amino)ben2oic 



2-( {[6-(butyrylamiiio)- 1 -methyl-lH-indol-2-yl]carbonyl} amino)-5-cyanobenzoic acid 
5-cyano-2-[({6-[(methoxyacetyl)amino]-l-methyl-lH-indol-2- 
yl}carbonyl)aiirino]benzoic acid 



2- [( {5-(acetylamino)-6-[4-(acetylaniino)-2-(trifluoromethyl)phenyl]-l ,2-beiizisox^^ 

3- yl}carbonyl)amino]-5-cyanobenzoic acid 

5-cyano-2-[( {5-[(dimethylammo)sulfonyl]-l ,2-ben2isoxazol-3- 
yl}carbonyl)ammo]benzoic add 

S-cydno-l'K {S-[(methoxyacet^)amino]-l ,2-beiizisoxazol-3- 
yl}carbonyl)ammo]ben2oic acid 

5-cyano-2-[( {5-[(cyclobutylcarbonyl)amino]-l ,2-benzisoxazo^3- 
yl}ca^bonyl)amino]benzoic acid 

5-cyano-2-( {[6-(2-furoylamino)- 1 -methyl- 1 H-indol-2-yl]carbonyl) ammo)benzoic acid 



. acid 



5-bromo-2-({[6-(pentylthio)pyridazin-3-yl]carbonyl} ammo)benzoic acid 
5-cyano-2- {[(7-methyl- 1 H-indol-2-yl)carbonyl]ammo} benzoic acid 
5-cyano-2- {[(6-oxo-5,6-dihydro-4H-pyrrolo[3,2, 1 -ij]quinolin-'2- 
yl)carboiiyl]ammo}benzoic acid 
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5-cyano-2-({[l -niethyl-6-( {[methyl(phenyl) 
yl]carbonyl}ainmo)benzoic acid 

2-( {[6-(acetyIamino)- 1 -methyl- 1 H-mdol-2-yl]carbonyl} amino)-5-cyanobenzoic acid 
5-cyano-2" {[(1 -niethyl-6- {[4-(trifluoromethoxy)benzoyl]ain^ 
yl)carbonyl]aimno}benzoic acid 

5-cyano-2-({[6^2-fluorophcnyl)-l-methyl-lH-indol-2-yl]carbo^ acid 
5-cyano-2-( {[6-(cyclopropylinethoxy)-l -methyl- 1 H-indol-2- 
yl]carbonyI}amino)benzoic add 

5-cyano-2-{[(l -methyl-lH-mdol-3-yl)carbonyl]animo}ben2oic acid 
2- {[(7-bromo-l-methyl-lH-indol-2-yl)carbonyl]aii)ino}-5-(^anobei^ acid 
5-bromo-2- {[(5- {2-[(2R)-l ,4-dioxaspiro[4.5]dec-2-yl]-2-methoxyethyl}pyra2in-2- 
yl)carbonyl]amino}benzoic acid 

5-bromo-2-[( {5-[(3R)-2,3,4-trihydroxybutyl]pyrazin-2-yl}carboDyi)ainm acid 

5-cyano-2-{[((5-methoxy-5,6-dihydro-4H-pyiTolo[3,2,l-ij]qxm 

yl)carbonyl]an}ino} benzoic acid 

5-cyano-2-{[(6-hydroxy-5,6-dihydro-4H-pyrrolo[3,2, l-ij]qi^ 
yl)carbonyl]amino}benzoic acid 

5-cyano-2- {[(6-phenoxy-5,6-dihydro-4H-pyiTolo[3,2, 1 -ij]quinolin-2- 
yl)carbonyl]amino}benzoic acid 

5-cyano-2-[({l-methyl-7-[2-(trifluoromethyl)phenyl]-lH-in^^^ 
yl}carbonyl)aniino]benzoic acid 

5-cyano-2-{[(l-methyl-7-phenyl-lH-indol-2-yl)carbonyl]amino}ben2^ 
2-({[7-(4-tert-butylphenyl)-l-methyl-lH-indol-2-yl]carbonyl} amino) 
• acid 

5-cyano-2-( {[ 1 -methyl-7-(5-methylthien-2-yl)- 1 H-indoI-2-yl]carbonyl} amino)benzoic 
acid 

5-cyano-2-[( {1 -methyl-6-[(naethylsulfonyl)amino]-l H-indol-2- 
yl}carbonyl)amino]benzoic acid 

5-hromo-2-[( {5-[(3R)-2,3,4-trimethoxybutyl]pyra2in-2-yl} carbonyl)anmo]benzoic 
acid 

5-bromo-2-[({5-[(3R)-3,4-dihydroxy-2-methoxybutyl]pynmn-2- 
yl}carbonyl)aniino]benzoic acid 
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2-[((5-[3^his(methoxymethoxy)butyl]isoxazol-3-^^^ 
bromobenzoic acid 

5-cyano-2-( {[6-( {[(2,5-diniethox>phenyl)anm^^ 

2-yl]carbonyl} aniino)benzoic acid 

5-cyano-2-[( {6-[(isoxazol-5-ylcarbonyl)ainino]-l -meth 

yl}carbonyQanimo]benzoic acid 

5-cyano-2- {[( 1 -mcthyl-6- {[(pentylanimo)carto^ 

yl)carbonyl]aniino}benzoic acid 

5-cyano-2-[( { 1 -methyl-7-[4-(methylsulfonyl)phenyl]- 1 H-indol-2- 
yl}carbonyl)ammo]benzoic add 
5-cyano-2-({[7-(2-metho3qT>henyl)-l-methyl-lH^ 
acid 

5-cyano-2-( {[7-(2-fluorophenyl)-l-methyl-lH-indol-2-yl]carbonyl}ajim acid 

5-cyano-2-({[l-methyl-7-(2-methylphenyl)-lH-indol^^^ 

acid ' 

5-cyano-2-[( {6r[(pyridin-4-yImethyl)tWo]pyridazm-3-yl} carbonyl)ainino]benzoic acid 
5-cyaiio-2- {[(6- {[(3,5-dimethylisoxazol-4-yl)sdfonyl]^^ - 1 -methyl- lH-indol-2- 
yl)carbonyl]armno}benzoic add 

5-cyano-2-( {[5-(dimethylamino)- 1 ,2-benzisoxazol-3-yl]carbonyl} ainino)ben2oic acid 
5-cyano-2-({[5-(ethylamino)-l ,2-ben2isoxazol-3-yl]carbonyl}an]ino)benzoic add 
5-cyano-2-[({5-[(cyclopropyln3ethyl)anmno]-l,2-bcnzisoxa2ol-3- 
yl}carboDyl)aniiiio]beDZoic acid 

5-cyano-2-[( {5-((2-n»l3ioxyethyl)ainiDo]- 1 ,2-beiizisoxazol-3- 
yl}carbonyl)aniino]beiizoic acid 

5-cyano«2-[( {5-[(2-hydroxyethyl)ainiiio]- 1 ,2-benzisoxazol-3- 
yl}carboiiyl)aniino]baizoic acid 
5-cyano-2-[({5-[(2,3-dihydroxypropyQaniino]-l,2-beiizfc 
yl}carbonyl)an3mo]benzoic add 
5-bromo-2-[({5-[(3R)-2-niethoxy-3,4-bis(inethoxymeth^ 
yl} carbonyl)ainino]benzoic acid 

2-[( {6-[bis(butylsulfonyl)aniino]- 1 -methyl- 1 H-mdol-2-yl} carbonyl)ammo]-5- 
cyanobenzoic add 
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2-[( {6-[bis(phenylTO^onyl)ainino]- 1 -mcthyHH-mdol-2-yl} c^oiiyl)anrino]-5- 
cyanobenzoic acid 

5-cyano-2- {[(6- {[(2-methoxyethoxy)acetyl]aiiimo} - 1 -methyH H-mdol-2- 
yI)carbonyl]aniino} benzoic acid 
5 5-cyaiio-2-[( 1 H-indazol-3-ylcarbonyl)an3ino]ben2oic add 

5-cyano-2-({[5-(he}qrltMo)pyridin-2-yl]carboityl}anm acid 
5-cyano-2- {[(6- {[(2E)-5-hydroxypent-2-ciQrl]thio}pyrida2iii-3- 
yl)carbonyl]anuno}ben2oic acid 

5-cyano-2- {[(6- {[2-oxo-2-(4-oxo-3,4-dihydro-2H- 1 ,3-ben20xazm-6- 
yl)etliyl]thio}pyridazin-3-yl)carbonyl]ammo} bem 

5-cyano-2-({[5-(2-methylpheiiyl)-l,2-beimsoxazol-3-yl]^ acid 
5-bromo-2-[({5-[(3R)-3-hydroxy-2-methoxy-4-(metho3^^ 
yl}carbonyl)ainmo]benzoic acid 

5-cyano-2-( {[5-(pyrrolidin-l -ylsulfonyl)-! ,2-benzisoxazol-3- 
yl]carbonyl}aniino)ben2oic acid 

5-cyan6-2-[( {5-[(dipropylamnio)sulfonyl]- 1 ,2-benzisoxa2ol:3- 
yl}carbonyl)ammo]benzoic add 

2-[({5-[(5-cMoro-2,3-dihydro-lH-indol-l-yl)sulfonyl]-l,2-be^ 
yl}carbonyl)ainino]-5-cyanoben2oic add 

5-cyano-2-{[(l-methyl-lH-mdazol-3-yl)carbonyl]animo}benzoicac^ 
2-({[5'(aaiiimos[}llon^^ add 
5-bromo-2-( {[5-(morpholm-4-ylsulfonyl)-l ,2-benzisoxa2ol-3- 
yl]carbonyl}aInmo)benzoic acid 
5-bromo-2-( {[5-(hexylthio)pyridm-2-yl]carbonyl} anm 
5-cyano-2-[( { 1 -methyl-6-[(thien-2-ylsulfonyl)ammo]- 1 H-indol-2- 
yl} carbonyl)amino]benzoic add 
5-cyano-2- {[( 1 -methyl-6- {[(inethylanimo)carbonyl]anm 
yl)carbonyl]ainmo} benzoic acid 

5-cyano-2- {[(6- {[(isopropylanimo)carbonyl]animo} -1 -methyl- 1 H-indol-2- 
yl)carbonyl]aniino}benzoic acid 

5-cyano-2-[( {5-[(methylanimo)sulfonyl]-l ,2-benzisoxazol-3- 
yl}carbonyl)aniino]benzoic add conq>ound with HN-diethylamine (1: 1) 



-40- 



wo 2004/018428 ^ ^ PCT/US2003/024796 

2-{[(5-{[bis(2-hydro>grethyI)ainmo]sulfonyl}-l^ 
5-cyanobenzoic acid 

2-( {[6-(bis {[4-(acetylainino)phenyl]sulfonyl} amino)- 1 -methyl-1 H-mdol-2- 
yl]carbonyl}aiiMno)-5-cyanobenzoic add 
2-[( {6-|T)is(tMen-2-ylsulfonyl)ainino] 
cyanobenzoic acid 

5-hronK)-2-[({5-[(dimethyl2ttnino)sul^^ 

yl}carbonyl)amino]beiizoic acid 

5-broim-2-[({5-[(diethylaniino)sulfonyl]-l,2-ben^ 

' • .1* 
yl}carbonyl)amino]benzoic acid 

{H0>cnzylainino)sulfonyl]-1 ,2-benzisoxa2ol-3-^^^^ 

bromobenzoic acid 

2- [( {5-(acetylanmo)-6-[4-(acetylaixrino)-2-(trifhiorome^ 

3- yl} carbonyl)ainino]-5-broTnobenzoic acid 

2-[( {5-[3-(acetylamino)phenyl]- 1 ,2-benzisoxa2ol-3-yl} carbonyl)ainino]-5- 
cyanobenzoic acid or 5-Cyano-2-{[5-(3-acetaimdophenyl)-beDzi50xazble-3- 
carbonyl]amtno}benzoic add 
5-cyano-2-[({5-[4-(methylsulfonyQphenyl]-l,2-ben^ 
yl} carbonyl)amino]benzoic acid 

5-bromo-2-( {[5-(pyrrolidin- 1 -ylsulfonyl)- 1 ,2-benzisoxazol-3- 
yljcarbonyl) ainino)benzoic add 
S-bronio-2-[({5-[(methylaniino)siilfonyl]-l92-benziso^^ 
yl}carbonyl)aznino]benzoic acid 

2-( {[5-(aminosulf6nyl)-l,2-benzisoxazol-3-yl]carbonyl}amino)-5-l^^ acid 
5-cyano-2-[( { 1 -methyl-6-[(morpholm-4-ylcarbonyl)aniino]- 1 H-i^^ 
yl}carbonyl)amino]benzoic acid 

S-cyano-2-[({S-[4-(nK)rpholiD-4-ylcarbonyl)phenyl]-l,2-ben^ 
yl} carbonyl)amino]benzpic add 

2-( { [5-(2-acety^henyl)- 1 ,2-benzisoxa2ol-3-yl]carboiiyl} ainino)-5-cyanobenzoic add 
5-cyano-2-( {[5-(2,5-dimethoxyphenyl)- 1 ,2-benzisoxa2ol-3-yl]carboDyl} ainino)ben2oic 
acid 

5-cyano-2-( {[5-(2-phenoxyphenyl)isoxa2ol-3-yl]carbonyl} amino)beiizoic add 
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2-[({7-[3-(acetylainino)phenyl]-l-methyl-lH-mdo^^^ 
cyaoobenzoic acid 

5-cyano-2-( {[6-(2-methylphenyl)-l ,2-benzisoxazol-3-yl]carbonyl} ainino)ben2oic acid 
5-hromo-2-[({5-[(3S)-3,4-d%droxybutyl]pyra2m-2-yl}carbonyl)a^ acid 
5-cyano2-( {[6-(3,5-dimethylisoxazol-4-yl)-l ,2-benzisoxazol-3- 
yl]carbonyl}aiiimo)benzoic acid 

2-[( {5-[2-(acetylaniino)pheiiyl]-l ,2.ben2isoxa2ol-3-yl} carbonyl)amino]-5- 
cyanobenzoic acid 

5-cyano-2-[( {7-[(ethylsulfonyl)aniino]- 1 -methyl- 1 H-indol-2- 
yl}carbonyl)amino]benzoic acid 

{7-|bis(methylsulfonyl)anmo]-l-methyt 
cyanobenzoic acid 

5-cyano-2-{[(l-methyl-7- {[(1 -niethyl-lH-iinidazol-4-yl)sulfonyl]anmo}-lH^ 
yl)carbonyl]ainino} benzoic acid 
2-{[(7-{[(5-cUoro-l,3-dimethyl-lH-pyrazol-4-yl)si^^^^ 
2-yl)carbonyl]aniino} -S-c/anobenzoic acid 

2-[( {7-[(butylsuIfonyl)amino]- 1 -methyHH-indol-2-yl} carbonyl)amino]-5- 
cyanobenzoic acid 

2- {[(7- {[(3-chloropropyl)sulfonyl]amino} - 1 -methyl- 1 H-indol-2-yl)carbonyl]amino} -5- 
cyanobenzoic acid 

5-cyano-2-{[(7-{[(3,5-dimethylisoxazol-4-yi)sulfonyl]amino}-l-^^ 
yl)carbonyl]ammo}betizoic acid 

2- { [(7- {bis[(5-bromo-6-chloropyridin-3-.yl)sulfonyl]amino} -1 -methyl- 1 H-indol-2- 
yI)carbonyl]amino}-5-cyanobenzoic acid 
5-cyano-2-[( { 1 -methyl-7-[(methylsulfonyl)amino]- 1 H-indol-2- 
yl}carbonyl)amino]beDzoic acid 

5-cyano-2-( {[(6E)-6-(methoxyimino)-5,6-dihydro-4H-pyiTolo[3,2, 1 -ij]quinolin-2- 
yl]carbonyl}aniino)benzoic acid 

2-[( {(6E)-6-[(benzyloxy)imino]-5,6-dihydro-4H-pyiTolo[3 ,2, 1 -ij]quinolin-2- 
yl}carbonyl)amino]-5-cyanobenzoic acid 
5-cyano-2-({[(6E)-6-(phenoxyimino)-5,6-dihydro-4H-py^ 
yl]carbonyl}aiiiino)benzoic acid 
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5-cyano-2-[( { 1 -mSyl-7-[(propylsulfonyl)ainmo]- 1 H-indol-^ 
yl}carbony])axnino]benzoic acid 
5-cyano-2-{[(7.{[(2,4-dimethyl-l,3-thia2ol-5-yl^^ 
yl)carbonyl]ainino} benzoic acid 
5 5-cyatio-2-( {[l-methyl-7-( {[(inethylsulfonyl)methyl]siilfonyl} amino)- lH-mdol-2- 
yI]carbonyl}animo)benzoic acid 
2-[({7-[3-(butylainmo)-2-hydroxypropoxy]-l-methyl-lH^ 
i5-qranobcnzoic acid hydrochloride 

5-cyano-2-[({7-[2-hydroxy-3-(2-phenoxyethoxy)propoxy]-l-niethyl-lH-indol^^ 
yl}carbonyl)amino]benzoic acid 

5"Cyano-2-{[(7-{2-hydro:0r-3-[(3-methylbut-2.enyl)oxy]propoxy}-l-nw 
2-yl)carbonyl]anuno}benzoic add 

5-cyano-2-[( {7-[3-(2,3-dihydroxypropoxy)-2-hydroxypropoxy]- 1 -methyl- 1 H-indol-2- 
yl}carbonyl)amino]ben2oic acid 

2-[({7-[3-(but-3-ynyloxy)-2-hydroxypropoxy]-l-methyl-lH-indol-2- 
yl) carbonyl)amtno]-S-cyanobenzoic acid 

{5-[acetyl(cthyl)amino]-l ,2-benzisoxa2ol-3-yl}carbonyl)anriino]-5-cya^ 

acid 

5-cyanor2-[( {5-[ethyl(methylsulfonyl)amino]-l ,2-benzisoxazol-3- 
yl} carbonyl)amino]benzoic acid 

5-cyano-2- {[(5- {[(diniethylamino)sulfonyl]amino} - 1 ,2-benzisoxa2ol-3- 
yl)carbonyl]amino} benzoic acid 

2- {[(6-hromo- 1 ,2-benzisoxa2ol-3-yl)carbonyl]amino} -5-cyanobenzoic acid 
2-[({6-[2-(acetylaniino)phenyl]-l,2-ben2isoxazol-3-yl}carbonyl)amin 
cyanobenzoic acid 

2-[( {6-[3-(acetylamino)phenyl]- 1 ,2-benzisoxazol-3-yl} carbonyl)amino]-S- 
cyanobenzoic acid 

5-cyano-2-( {[(6E)-6-(ethoxyimino)-5,6-dihydro-4H-pyrrolo[3,2, 1 -ij]quinolin-2- 
yl]carbonyl}amino)benzoic acid 

2-( {[(6E)-6-(tert-butoxyiinino)-5,6-dihydro-4H-pyiTolo[3,2, 1 -ij]quinolin-2" 
yl]carbonyl}amino)-5-cyanobenzoic acid 

5-cyano-2-( {[(6E)-6-(hydro3gnmino)-5,6-dihydro-4H-pyiTolo[3,2, 1 -ij]quinolin-2- 
yl]carbonyl}amino)benzoic acid 
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> 



5-hromo-2- {[(1 , 1 -cKoxido-1 ,2-ben2isothia2ol-3-yl)carbonyl]aii^ acid 
2-[(l,2-ben2isothiazol-3-ylcarbonyl)ainmo]-5-bro™ 
5-cyano-2-( {[7-(2-hydroxy-3-methoxypropoxy)- 1 -methyl- 1 H-mdol-2- 
yl]carboiiyl}animo)benzoic acid 

5-cyano-2-( {[7-(3-etbo3g^-2-hydroxyprop03Qr)- 1 -methyl- 1 H-mdol-2- 
yl]carbonyI} ammo)beiizoic acid 

2-({[7-(3-chloro-2-hydroxypropo3qr)-l-inethyl-lH-indol-2-yl]carbonyl^ 
cyanobenzoic acid 

5-cyano-2-[({l-methyl-7-[(pyridin-4-yhcetyl)ammo]-lH-iQdo^^^ 
yl} carbonyl)ammo]benzoic acid trifluoroacetate 
5-cyano-2-[({5-[2-(hydroxymethyl)phenyl]-l,2-ben2isoxa2ol-3- 
yl}carbonyl)amin6]beiizoic acid 

5-cyano-2-[({6-[3-(hydroxymethyl)phenyl]-l ,2-benzisoxazol-3- 
yl}ca^bonyl)a^l^no]beIlzoic acid 

5-cyano-2-[( {5-[(methylsulfonyl)araino]-6-[4-[(methylsul^^ 
(trifluoromethyl)phenyl]- 1 ,2-benzisoxazol-3-yl} carbonyQaxnmo]benzoic acid 
5-hroino-2-[( {6-[(dipropylaniino)sulfonyl]-3-pyridinyl} carbonyl)arabio]beiizoic acid 
5-broniD-2-{[(4-{[4-chloro(methyl)anilino]sulfonyl}-2-thienyl)car^ 
acid 

5-bromo-2- {[(5- {[4-cWoro(methyl)anitoo]sulfonyl} -2-thienyl)carbonyl]aniin 
acid 

5-bromo-2-[(5- {[4-chloro(methyl)anilino]sulfonyl} -2-furoyl)aniino]benzoic acid 
2-({[2-(ben2ylsulfenyl)-lH-iniida2ol-4-yl]carbonyl}anm 
5-bromo-2- {[(4- {[4-chloro(methyl)anilino]sulfonyl} -5-methyl-2- 
thienyl)carbonyl]anmio}ben2oic acid 

5-bronio-2- {[(4- {[4-chloro(methyl)anilino]sulfonyl} -3-methyl-2- 
thieDyl)carbonyl]an]ino}benzoic acid 

5-bronio-2- {[(5- {[4-chloro(methyl)aniIino]sulfonyl} -3-thicnyl)carbonyl]anrino}ben2oic 
acid 

5-bromo-2-[(2-thienylcarbonyl)amino]benzoic acid 
2- {[2-(benzylsulfanyl)ispnicotinoyI]aiiuno} -S-bromobeiizoic acid 
5-bromo-2- {[(5- {[4-chloro(inethyl)anilino]sulfonyl} -3- 
pyridinyl)carbonyl]ainiiio} benzoic acid 
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5-hromo-2- {[(5- { [4-cUoro(mcthyl)anilino]s^^ 
pyridmyl)carboiQrI]ammo}beiizoic acid 

2-( {[4-(beiizylsulfmyl)-2-pyridmyI]carbonyl}aim acid 
2-( {[6-(ben2ylsulfanyl)-2-pyridinyl]carbonyl} amino) acid 
5 The antibacterial agent may be incorporated into a pharmaceutical conposition. 

The pharmaceutical conq^ositions of this invention may be prepared by" ^ 
combining the connpounds of this invention with a solid or liquid pharmaceutica]]y 
acceptable carrier and, optionally, with pharmaceutically acceptable adjuvants and 
excipients employing standard and conventional techniques. Solid form con5)ositions 

10 include powders, tablets, dispersible granules, capsules, cachets and suppositories. A 
solid earner can be at least one substance which may also function as a diluent, 
flavoring agent, solubilizer, lubricant, suspending agent, binder, tablet disintegrating 
agent, and encapsulating agent. Inert solid carriers include magnesium carbonate, 
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, cellulosic 

15 materials, low mehing wax, cocoa butter, and the like. Liquid form conqjositions 
include solutions, suspensions and emulsions. For exarnple, there maty be provided 
solutions of the conpounds of this invention dissolved in water and water-propylene 
glycol systems, optionally containing suitable conventional coloring agents, flavoring 
agents, stabilizers and thickening agents. 

20 Preferably, the pharmaceutical con5)osition is provided enploying conventional 

techniques in unit dosage form containing effective or ^propriate amounts of the 
active component, that is, the conpound according to this invention. 

The quantity of active component, that is the conpound according to this 
invention, in the pharmaceutical composition and unit dosage form thereof may be 

25 varied or adjusted widely depending upon the particular application, the potency of the 
particular conpound and the desired concentration. Generally, the quantity of active 
conponent will range between 0.5% to 90% by weight of the conposition. 

In therapeutic use for treating, or combatting, bacterial infections in warm- 
blooded animals, the compounds or pharmaceutical compositions thereof will be 

30 administered orally, parenterally and/or topically at a dosage to obtain and maintain a 
concentration, that is, an amount, or blood-level of active conponent in the animal 
undeig;oing treatment which will be antibacterially effective. Generally, such antibac- 
terially effective amount of dosage of active conponent will be in the range of about 
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0. 1 to about 100, more preferably about 3.0 to about 50 mg/kg of body weight/day. It 
is to be understood that the dosages may vary depending upon the reqxiirements of the 
patient, the severity of the bacterial infection being treated, and the particular 
compound being used. Also, it is to be understood that the initial dosage administered 

5 m^ be increased beyond the above upper level in order to r^idly achieve the desired 
blood-level or the initial dosage may be smaller than the optimum and the daily dosage 
may be progressively increased during the course of treatment depending on the 
particular situation. If desired, the daily dose may also be divided into multiple doses 
for administration, e.g., 2-4 four times per day. 
10 • The confounds according to this invention may be administered parenterally, 

1. e., by injection, for exanq)le, by intravenous injection or by other parenteral routes of 
administration. Phanmceutical coiiq)ositions for parenteral administration will 
generally contain a pharmaceutically acceptable amount of the conpound or a soluble 
salt (acid addition salt or base salt) dissolved in a pharmaceutically acceptable liquid 

15 carrier such as, for exan^le, water-for-injection and a buffer to provide a siiitably 

buffered isotonic sohition, for exanq)le, having a pH of about 3.5-6. Suitable buffering 
agents include, for ^an^le, trisodium orthophosphate, sodium bicarbonate, sodiimi 
citrate, N-methylghicanmne, L(+)-lysine and L(+)-arginine to name but a few 
representative buffering agmts. The conq)ound of this invention generally will be 

20 dissolved in the carrier in an amount sufficient to provide a pharmaceutically 
acceptable injectable concentration in the range of about 1 mg/mL to about 400 
mg/mL of solution. The resulting Uquid phamtiaceutical conq)osition will be 
administered so as to obtain the above-mentioned antibacterially effective amount of 
dosage. The conpoimds according to this invention are advantageously administered 

2S orally in solid and liquid dosage forms. 

As a topical treatment an effective amount of Formula I is admixed in a 
pharmaceutically acceptable gel or cream vehicle that can be applied to the patient's 
skin at the area of treatment. Preparation of such creams and gels is well known in the 
art and can include penetration enhancers. 

30 The antibacterial agents of this invention have useful activity against a variety 

of organisms. The in vitro activity of compounds of this invention can be assessed by 
standard testing procedures such as the determination of minimum inhibitoiy 
concentration (MIC) by agar dilution as described in "Approved Standard. Methods 



-46- 



wo 2004/018428 ^ PCT/US2003/024796 

for Dilution Antimicrohial Suscq)tibility Tests for Bacteria That Grow Aerobically", 
3rd. ed., published 1993 by the National Committee for Clinical Laboratoiy Standards, 
Villanova, Pennsylvania, USA. 

In some embodiments, the antibacterial compounds are prodrugs of the 
5 con5)ounds of formula 1. The expression "prodrug" denotes a derivative of a known 
direct acting drug, which is transformed into the active drug by an enzymatic or 
chemical process. Prodrugs ofthe compounds offormula I are prepared by modiJ^ 
functional groups present on the compound in such a way that the modifications are 
cleaved, either in routine manipulation or in vivo, to the parent conpoxmd. Prodrugs 

10 include, but are not limited to, conq)ounds of structure (I) wherein hydroxy, amine or 
sulfirydryl groups are bonded to any group that, when administered to the animal, 
cleaves to form the free hydroxyl, amino or sul&ydryl group, respectively. 
Representative exanqjles of prodrugs include, but are not limited to, acetate, formate 
and benzoate derivatives of alcohol and amine fimctional groups. See Notari, R. E., 

15 "Theory and Practice of Prodrug Kinetics," Methods in Enzymology, 1 12:309-323 
(1985); Bodor, N., "Novel Approaches in Prodmg Design," Dm^ of the Future, 
6(3):165-182 (1981); and Bundgaard, H., "Design of Prodrugs: Biorevereftle- 
Derivatives for Various Functional Groups and C3icmical Entities," in Design of 
Prodrugs (H. Bundgaard, ed,), Elsevier, N.Y. (1985). 

20 The antibacterial con5)ounds of this invention may be synthesized by various 

methods known to those skilled in the art. Non-limiting examples of synthetic schemes 
for producing the antibacterial agents are described below. 

EXAMPLES 

25 Without further elaboration, it is believed that one skilled in the art can, using 

the preceding description, practice the present invention to its fullest extent. The 
following detailed exan^les desoibe how to prepare the various confounds and/or 
peribrm the various processes of the invention and are to be constmed as merely 
fllustrative, and not limitations of the preceding disclosure in any way whatsoever. 

30 Those skilled in the art Avill proirptly recognize appropriate variations jfrom the 
procedures both as to reactants and as to reaction conditions and techniques. 
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Preparation of 7-(benzyloxy)-lH-indole-2-carboxylic add 




OH 



5 Ethyl 7-(benzyloxy)-lH-mdole-2-carboxylate (645 mg, 2. 1 8 mmoQ and LiOH^HiO 
(480 mg, 1 1.4 mmoO wore combined in THF (10 niL) and H2O (5 mL) and staken at 
45'*C overnight. When the reaction was con^lete, the solution was diluted with 
MTBB, washed with 2 N HCl and brine, dried (MgS04), and concentrated in vacuo to 
afford 554 mg (95%) of the acid. 

10 

Analytinal data 

NMR (300 MHz, DMSO-rftf) 5 12.84 (s, 1 H), 1 1.84 (s, 1 H), 7.65 (d, J= 6.97 Hz, 
2 H), 7.40 (t,y = 6.97 Hz, 2 H), 7.33 (d, 7= 7.16 Hz, 1 H), 7.22 (d, 7= 7.91 Hz, 1 
H), 7.09 (d, J= 2.26 Hz, 1 H), 6.97 (t, 7= 7.72 Hz, 1 H), 6.86 (d, J= 7.15 Hz, 1 H), 
15 5.27 (s, 2 H). 

Preparation of 



Ethyl 7-(benzyloxy)-lH-indole-2-carboxylate (10.22 g, 34.6 mmol) was dissolved in 
25 DMF(lOOmL). NaH (60% dispersion, 2 g) was added and the reaction was stirred 
for 30 min at rt. Mel (25 mL) was added and sohition stirred overnight. The reaction 




20 Preparation of 
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was diluted with MTBE, washed with H2O xS, dried (MgS04j, concentrated to afford 
12.16 g (1 14%) Ethyl 7-(ben2yloxy)-l -methyl- lH-indole-2-carboxylate as a yellow 
solid. The crude material was carried on as is. 

> The yellow solid product (7.5 g, 24.2 nmoL) and LiOH»H20 (9 g, 214 mmol) were 
combined in THF (100 mL) and I^O (10 mL) and stirred at 45''C overnight. When 
hydro^^ was complete, the solution was dihited with CH2C12, washed with 2 N HCl, 
dried (MgS04), and concoitrated to afford 5.62 (83%) of the title confound as a 
white solid. 

Analytical data 

'H NMR (300 MHz, DMSO-rftf) 5 12.85 (br s, 1 H), 7.54 (d, J = 6.9 Hz, 2 H), 7.43 (t, 
J= 7.38 Hz, 2 H), 7.36 (d, J= 7.08 Hz, 1 H), 7.22 (d, J= 6.96 Hz, 1 H), 7.17 (s, 1 
H), 6.99 (t, J= 7.83 Hz, 1 H), 6.91 (d, J= 6.93 Hz, 1 H), 5.25 (s, 2 H), 4.30 (s, 3 H). 

Exampk 1.1: /erT-Butyl 2-({(7-(beiizyloxy)-l-methyl-lH-iiidol-2- 
yI]carbony]}amino)-5-cyanobenzoate 

O 




7-(Ben2yloxy)-l-methyl-lH-mdole-2-carboxylic acid (5.62 g, 20.0 mmol) and 4 drops 
20 of DMF were combined in CH2Cl2(l 50 mL). Oxalyl cMoride (2.0 mL) was added and 
the suspension was stirred until clear, 4 hrs. The volatiles were removed in vacuo and 
the resulting acid chloride was placed under high-vac for 30 minutes to ensure removal 
of the oxalyl chloride. The acid chloride was re-dissolved in CH2CI2 (70 mL), added to 
a solution of tert-butyl-2-amino-5-cyanobenzoate (4.15 g, 19.0 mmol) in CH2a2 (70 
25 mL) and pyridine (6 mL), and stirred at rt overnight. The solution was diluted with 
CH2CI2, washed with 2 N HCl, dried (MgS04), concentrated, and triturated with 
MeOH to aflFord 7.25 g (75%) of the title con5)ound as yellow solid. 
Analvtical data 

NMR (300 MHz, DMSO-t/tf) 5 1 1.85 (s, 1 H), 8.63 (d, J = 8.79 Hz, 1 H), 8.34 (d, 
30 2.01 Hz, 1 H), 8.08 (dd, •/= 8.64, 2.07 Hz, 1 H), 7.55 (d, 7= 6.96 Hz, 2 H), 7.44 
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(t, y = 7.53 Hz, 2 H^7.37 (d, /= 7.10 Hz, 1 H), 7.33 (d, 7 ^35 Hz, 1 H), 7.22 (s, 1 
H), 7.05 (t, J= 7.92 Hz, 1 H), 6.95 (d, J = 7.35 Hz, 1 H), 5.28 (s, 2 H), 4.29 (s, 3 H), 
1.59 (s, 9 H). 

5 Example 1.2: 5-Cyano-2-{|(7-hydroxy-l-methyl-lH-indoI-2- 
yI)carbon^]ainiBo}baizoic add 

O 




HO 

The conqjound from Example 1 . 1 ( 1 52 mg, 0.3 1 6 mmoQ was dissolved in CH2CI2 (5 
mL). TiCU (1 .0 M in CHiCh, 1 0 mL) was added slowly and the reaction was stirred 
10 for 20 min. The reaction was quendied with MeOH, concentrated, and triturated with 
MeOH for afford 63 mg (59%) of the title confound as a white solid. 

Analytical Hata 

*H NMR (400 MHz, DMSO-J*) 6 12.31 (s, 1 H), 9.95 (s, 1 H), 8.82 (d, J= 6.63 Hz, 
15 1 H), 8.41 (d,J= 1.56 Hz, 1 H), 8.08 (dd, J= 6.60, 1.59 Hz, 1 H), 7.15 (s, 1 H), 7.12 
(d, J= 5.52 Hz, 1 H), 6.90 (t, J= 5.79 Hz, 1 H), 6.67 (d, y = 5.64 Hz, 1 H), 4.32 (s, 3 
H). 

Example 1.3: 5-Cyano-2-({[l-methy]-7-(3-p]ienoxypropoxy)-lH-indol-2- 
20 yl]carbonyj^amino)beiizoic add 

O 




General method A: The conq)ound ofEiaaaple 1 . 1 (500 n^, 1 .28 mmol), PPh3 (677 

nog, 2.58 mmol), and 3-phenyloxy-l-propan;ol (388 n^, 2.55 mmol) were conibined in 

THF (10 mL) and cooled in an ice bath. DIAD (570 nL, 2.89 mmol) was added over 

2S 1 min. The reaction was shaken overnight on an orbital shaking block at rt. The 
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reaction was absorbed on SiOz and purified using silica gel chromatogrsphy 
(BtOAc/Hcp: 1/19, 1/4) to aflFord 261 mg (39%) of the t-Bu ester, 36883-bdw.33. In 
some occasions a DIAD product co-eluted with the product, in which case the co- 
elutants were triturated with MeOH to afford the clean desired ester. The ester (255 
5 mg, 485 mmol) and LiOH^HzO (262 mg, 624 mmol) were dissohred in THF (10 mL) 
and H2O (1 mL) and shaken at 45^C ovemight. When the hydrolysis was complete, 
the reaction was diluted with CH2CI2, washed with 2 N HCl, dried (MgS04), 
concentrated and triturated with MeOH to aflFord 73 nig (32%) of the title compound 
as a white solid. 

10 

Analytical data 

^HNMR (300 MHz, DMSO-de) 8 12.40 (s, 1 H), 8.81 (d, J= 8.80 Hz, 1 H), 8.41 (d, 

2.06 Hz, 1 H), 8.08 (dd, J = 8.78, 2.1 1 Hz, 1 H), 7.31-7.26 (m, 3 H), 7.18 (s, 1 
H), 7.06-6.85 (m, 5 H), 4.31-4.29 (m, 5), 4.21 (t, 7= 6,17 Hz, 2 H), 2.36-2.29 (m, 2 
15 H). 

Example 1.4: 2-({[7^(Ben2yloxy)-lH-indol-2-yI]carbonyl}amino)-5-cyanobeiizoic 
add 




20 General procedure B: The acid, 7-(ben2ylo3q^)-lH-indole-2-carboxylic add (146 mg, 
0.546 mmol) and 2 drops of DMF were combined in CH2CI2 (10 mL). Oxalyl chloride 
(300 |iL) was added and the reaction was stirred for 4 hrs. Heptane was added and the 
volatiles were removed in vacuo. The resulting acid chloride was dissolved in CHzClz 
(10 mL), added to a solution of tert-butyl 2-amino-5-cyanobenzoate (1 18 mg, 0.541 

25 mmol) in CH2CI2 (10 mL) and pyridine ( 1 mL), and the reaction was shaken ovemight 
at rt. The solution was then diluted with MTBE, washed with 2 N HCl and brine, 
dried (MgS04), concentrated, and triturated with MeOH to afford 142 mg (56%) of 
the title conq)ound as a white solid 
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Analytical H^ ^a 





NMR. (400 MHz, DMSO-de) 5 12.48 (s, 1 H), 12.10 (s, 1 H), 8.84 (d, J= 8.80 Hz, 
1 H), 8.42 (d,y= 2.08 Hz, 1 H), 8.10 (dd, 7= 8.76, 2.09 Hz, 1 H), 7.65 (d, J= 7.00, 
Hz, 2 H), 7.41 (t, J= 7.64 Hz, 2 H), 7.34 (d, J = 7.36 Hz, 1 H), 7.30 (d, J= 7.96 Hz, 
5 1 H), 7.17 (d, y= 2.16 Hz, 1 H), 7.02 (t, 7= 7.88 Hz, 1 H), 6.90 (d, J= 7.44 Hz, 1 
H),5.30(s,2H). 

Example 1.5: 5-Cyano-2-({[7-(2,3-dihydro-l,4-benzodioxin-2-yImetlioxy)-l- 
methyl-lH-mdoI-2-yI]caibony]^aniino)beiizoicacid 

O 



I^qpared according to method A: The conq)ound from exanplel.l (401 mg, 1.02 
mmol) and 2,3-dihydro-l,4-beDzodioxm-2-y]methanol (350 mg, 2. 1 1 rnmdS) afforded 
237 mg (42%) of the t-Bu ester. The ester (234 mg, 4.34 mmoQ was hydrolyzed to 
afiford 1 25 mg (56%) of a white sohd. 

15 

Analytical data 

'H NMR (400 MHz, TM&O-de) 6 12.41 (s, 1 H), 8.81 (d, J= 8.88 Hz, 1 H), 8.41 (d, 
J= 2.08 Hz, 1 H), 8.08 (dd,y= 8.88, 2.04 Hz, 1 H), 7.31 (d,y= 8.08 Hz. 1 H), 7.20 
(s, 1 H), 7.05 (t, /= 7.88 Hz, 1 H), 6.94-6.85 (m, 5 H), 4.74-4.68 (m, 1 H), 4.52 (dd, 
20 J= 11.60, 2.28 Hz, 1 H), 4.44 (dd, J= 10.60, 4.10 Hz, 1 H), 4.37 (dd, J= 10.36, 5.56 
Hz, 1 H), 4.30 (s, 3 H), 4.23 (dd, J= 1 1.40, 7.04 Hz, 1 H). 

Example 1.6: 5-Cyano-2-({[7-(cycIobut3imedioxy)-l-metfayI-lH-lndol-2- 
yl]caii>onyQammo)beiizoic add 




O 




Q 
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Prepared according to method A: The compound of cxmipolc 1.1 (384 mg, 0.981 
mmol) and cyclobutane methanol (200 fiL, 2.12 mmol) afforded 299 mg (66%) of the 
t-B\x ester. The ester (242 mg, 0.527 mmol) was hydrolyzed to afford 171 mg (80%) 
of a white solid following reoystalization with MeOH/CHjC^. 

. Analytical data 

'HNMR (400 MHz, DMSO-</i) 6 12.40 (s, 1 H), 8.81 (d, J = 8.80 Hz, 1 H), 8.41 (d, 
y = 2.08 Hz, 1 H), 8.08 (dd, 7 = 8.84, 2.12 Hz, 1 H), 7.26 (d, 7 = 7.48 Hz, 1 H), 7.19 
(s, 1 H), 7.02 (t, J= 7.80 Hz, 1 H), 6.82 (d, J = 7.36 Hz, 1 H), 4.31 (s, 3 H), 4.08 (d, 
10 J= 6.52 Hz, 2 H), 2.90-2.83 (m, 1 H), 2.14-2.1 1 (m, 2 H), 1.95-1.89 (m, 4 H). 

Example 1.7: 5-Cyano-2-[({7-[(2,2-dimethyIrl^-dioxolan-4-yI)methoxy]-l- 
meChyl-lH-indol-l-^carbonyOaniinoIbeiizoic add 

o 



15 Prepared according to method A: The coirpound of exanq)le 1 . 1 (709 mg, 1 .8 1 mmol) 
and (R)-(-)-2,2-dimethyl-l,3-dioxolane-4-methanol (450 mg, 3.62 mmoQ afforded 



afford 127 mg (71%) of a white solid following reoystahzation with MeOH/CHzCk. 



20 Analytical data 

^H NMR (400 MHz, DMSO-f/tf) 6 12.40 (s, 1 H), 8.81 (d, J= 8.80 Hz, 1 H), 8.41 (d, 
y= 2.04 Hz, 1 H), 8.09 (dd, J= 8.80, 2.12 Hz, 1 H), 7.29 (d, J= 7.52 Hz, 1 H), 7.20 
(s, 1 H), 7.03 (t, y = 7.88 Hz, 1 H), 6.86 (d, 7 = 7.40 Hz, 1 H), 4.54 (quintet, 7= 5.80 
Hz, 1 H), 4.31 (s, 3 H), 4.19-4.13 (m, 3 H), 3.89 (dd, /= 8.36, 6.04 Hz, 1 H), 1.39 (s, 
25 3H), 1.33(s,3H). 




467 mg (51%) of the t-Bu ester. The ester (202 mg, 400 mmol) was hydrofyzed to 
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Example 1.8: 5-Cyano-2-({[7-(2^-dihydroxypropoxy)-l-»^c^y^lH-indot-2' 
yl]carbony]}amino)beiizoi£ add 



15 




-OH 

The coii^jound of Exan5)lel.7 (150 mg, 0.334 naaol) was dissolved in CHzCk (4 ml), 
5 TFA (3 mL), and H2O (3 drops) and shaken at rt for 20 min. Heptane was added to 
the solution and the volatiles woe removed in vacuo. The crude product was purified 
by recrystalization from MeOH/CH2Cfc to afford 74 mg (54%) of a white soHd. 

10 NMR (400 MHz, DMSO-^f^) 5 12.40 (s, 1 H), 8.82 (d, J= 8.80 Hz, 1 H), 7.41 (d, 
y= 2.08 Hz, 1 H), 8.09 (dd, J= 8.72. 2.08 Hz, 1 H), 7.26 (d, J= 7.96 Hz, 1 H), 7.19 
(s, 1 H), 7.03 (t, J= 7.88 Hz, 1 H), 6.82 (d, J= 7 64 Hz, 1 H), 4.33 (s, 3 H), 4.15 (dd, 
J= 9.76, 4.16 Hz, 1 H), 4.03 (dd, J= 9.72, 5.60 Hz, 1 H), 3.91 (quintet, 7= 5.40 Hz, 
1 H), 3.53 (d, y = 5.76 Hz, 2 H)- 



Example 1.9: 5-Cyano-2-({[7-(cyclobatyloxy)-l-methyl-lH-indo]r2- 
yI]carbonyl}ammo)benzoic add 



NSC 




Prepared according to method A: The conpound of example 1 . 1 (402 mg, 1 .03 mmoi) 
20 cyclobutyl alcohol (161 fxL, 2.06 mmol) afforded 240 mg (52%) of the t-Bu ester. 
The ester (240 mg, 0.539 nomol) was hydrolyzed to afford 154 mg (73%) of a white 
solid following recrystalization with MeOH^CH2Qz- 

Analytical data 

25 'H NMR (400 MHz, DMSO-de) 8 12.35 (s, 1 H), 8.81 (d, 7 = 8.80 Hz, 1 H), 8:41 (d, 
/= 2.12 Hz, 1 H), 8.08 (dd, J= 8.80, 2.12 Hz, 1 H), 7.25 (d, J= 7.44 Hz, 1 H), 7.18 
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(s, 1 H), 7.00 (t, J= 7.88 Hz, 1 H), 6.66 (d, J= 7.44 Hz, 1 ^4.84 (quintet,/ = 7.08 
Hz, 1 H), 4.32 (s, 3 H), 2.51-2.48 (m, 2 H), 2.19-2.12 (m, 2 H), 1.90-1.82 (m, 1 H), 
1.74-1.68 (m, 1 H). 

5 Example 1.10: 5-Cyano-2-({[7-(2-inedioxy-l-methyIethoxy)-l-methyI-lH-indo]r 
2-^]caibon3^a]iiino)benzoic add 




Prepared according to method A: The compound of exantiple 1 . 1 (428 ntig, 1.09 mmol) 
and 2-hydro3q^-l-methoxypropane (220 jxL, 2.25 mmol) aflForded 249 mg (49%) of 
10 the f-Bu ester. The ester (246 mg, 0.531 mmol) was hydrolyzed to afford 138 mg 
(63%) of a white solid following reaystaKzation with MeOH/CH2Cl2. 

Analytical data 

NMR (300 MHz, DMSO-rf(^) 5 12.40 (s, 1 H), 8.82 (d, J = 8.82 Hz, 1 H), 8.41 (d, 
15 J= 2.07 Hz, 1 H), 8.08 (dd, J= 8.79, 2.10 Hz, 1 H), 7.26 (d, J= 7.50 Hz, 1 H), 7.18 
(s, 1 H), 7.03 (t, J- 7.86 Hz, 1 H), 6.91 (d, J= 7.56 Hz, 1 H), 4.76 (sextet, 7= 4.55 
Hz, 1 H), 4.29 (s, 3 H), 3.63-3.54 (m, 2 H), 3.32 (s, 3 H), 1.33 (d, J= 6.21 Hz, 3 H). 

Example 1.11: 5-Cyano-2-{I(7-isopropoxy-l-methyl-lH-indol-2- 
20 y])carbonyl]amin6}benzoiciEicid 




Prepared according to method A: The conpound of exan5)lel,l (409 mg, 1.04 mmol) 
and isopropanol (300 ^iL) afforded 291 mg (65%) of the nBu ester. The ester 
(288mg, 0.664 mmol) was hydrolyzed to afford 158 mg (63%) of a white solid 
25 following reciystalization with MeOH/CHaCU. 
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Analytical data 

NMR (300 MHz, DMSO-c?*) 5 12.35 (s, 1 H), 8.81 (d, J= 8.82 Hz, 1 H), 8.40 (d, 
J =2.04 Hz, 1 H), 8.07 (dd, J= 8.82, 2.10 Hz, 1 H), 7.24 (d, 7= 7.92 Hz, 1 H), 7.17 
(s, 1 H), 7.02 (t, y= 7.89 Hz, 1 H), 6.86 (d, J= 1.61 Hz, 1 H), 4.76 (septet, J= 6.06 
5 Hz. 1 H), 4.29 (s, 3 H), 1.37 (d, J= 6.00 Hz, 6 H). 

Example 1.12: 2-({[7-(BeiizyIoxy)-l-methyI-lH-indol-2-yl)carbonyl}amino)-5- 
cyanobenzoic acid 



10 Prepared according to method B: 7-(beiizyloxy)-l -methyl- lH-indole-2-carbo3^1ic acid 



g (70%) of the metltyl ester. The ester (398 mg, 0.906 mmol) was hydrotyzed to 
afford 327 mg (85%) of a white sotid. 



IS ^nalyfiVf 1 H^fl 

*H NMR (400 MHz, DMSO-rftf) 5 12.39 (s, 1 H), 8.80 (d, J= 8.71 Hz, 1 H), 8.40 (d, 

y = 2.08 Hz, 1 H), 8.07 (dd, 7 = 8.71, 2.08 Hz, 1 H), 7.56 (d, 7 = 7.05 Hz, 2 H), 7.44 
(t, 7= 7.26 Hz, 2 H), 7.36 (t, 7= 7.25 Hz, 1 H), 7.29 (d, J= 7.67 Hz, 1 H), 7.19 (s, 1 
H), 7.04 (t, y = 7.67 Hz, 1 H), 6.94 (d, 7= 7.47 Hz, 1 H), 5.27 (s, 2 H), 4.30 (s, 3 H). 



Example 1.13: 5-Cyano-2-({[7-(qrcloprop]1methoxy)-l-metiiyl-lH-indol-2> 
yl]carbonyl}amino)beiizoic add 



Prepared according to method A: The conpound of example 1.1 (399 mg, 1.02 mmol) 
25 and cyclopropyl alcohol (180 ^L, 2.22 mmol) afforded 249 mg (55%) of the t-B\x 




(7.80 g, 27.7 mmoQ and methyl 5-cyanoanfhranilate (4.80 g, 27.2 mmol) afforded 8.37 
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ester. The ester (24B mg, 0.552 mmol) was hydrolyzed to a^d 1 54 nag (70%) of a 
"v^^e soUd Mowmg rectystaUzation with MeOH/C}l2Ck- 

Anah/f^Yfl' iff!" 

5 'H NMR (300 MHz, DMSO-de) 5 12.39 (s, 1 H), 8.82 (d, J= 8.86 Hz, 1 H), 7.41 (d, 
J= 2.07 Hz, 1 H), 8.08 (dd, J = 8.67, 2.07 Hz, 1 H), 7.26 (d, 7= 7.54 Hz, 1 H), 7.18 
(s, 1 H), 7.01 (t, y = 6.79 Hz, 1 H), (5,80 (d,J= 7.35 Hz, 1 H), 4.35 (s, 3 H), 3.98 (d, 
y = 6.79 Hz, 2 H), 1.41-1.27 (m, 1 H), 0.65-0.59 (m, 2 H), 0.43-0.37 (m, 2 H). 

10 Example 1.14: 5-Cyano-2-({[7-(cyclohexyImethoxy)-l-methyI-lH-indol-2- 
yl]carbonyl}amino)benzoic add 



Prepared according to method A: The confound of exanplel . 1 (413 ing, 1.06 mmol) 
and cyclohexane methanol (1 50 pL) afforded 261 ing (52%) of the /-Bu ester. The 
15 ester (257 mg, 0.543 mmol) was hydrolyzed to afford 173 mg (75%) of a white solid 
following reciystalization with MeOH/CHiCU. 

Analytical data 

'HNMR (400 MHz, DMSO-dg) 8 12.39 (s, 1 ft), 8.81 (d, J= 8.92 Hz, 1 H), 8.41 (d, 
20 y= 2.07 Hz, 1 H), 8.08 (dd, J = 8.71, 2.07 Hz, 1 H), 7.26 (d, J= 7.67 Hz, 1 H), 7. 18 
(s, 1 H), 7.02 (t, J= 7.88 Hz, 1 H), 6.83 (d, J= 7.67 Hz, 1 H), 4.30 (s, 3 H), 4.13 (dd, 
J= 6.64, 6.42 Hz, 2 H), 2.06-1.95 (m, 1 H), 1.89-1.77 (m, 4 H), 1.64-1.50 (m, 4 1^, 
1.22-1.15 (m, 2 H). 

25 Example 1.15: 5-Cyano-2-({[7-(2-meflioxyeflioxy)-l-methytlH-indol-2- 
]i]carbonyl}amuio)beiizoic add 



O 




o 
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NSC 




O 
/ 



Prepared according to method A: The conq)ound of exaraple 1.1 (41 1 mg, 1 .05 mmol) 
and 2-methoxy ethanol (170 jiL, 2. 16 mmol) afforded 323 mg (68%) of the t-Bn 



Analytical data 

NMR (400 MHz, DMS0-4)^8 12.37 (s, 1 H), 8.81 (d, /= 8.71 Hz, 1 H), 8.40 (d, 
y= 2.28 Hz, 1 H), 8.07 (dd, J= 8.91, 2.07 Hz, 1 H), 7.27 (d, 7= 8.08 Hz, 1 H), 7. 18 
10 (s, 1 H), 7.03 (t, J= 7.88 Hz, 1 H), 6.84 (d, J= 7.67 Hz, 1 H), 4.31 (s, 3 H), 4.26- 
4.23 (m, 2 H), 3.79-3.76 (m, 2 H)3.36 (s, 3 H). 

Example 1.16: 5-Cyano-2-({[l-methyl-7-(tetrahydro-2H-pyran-2-ylmethoxy)- 
lH-mdoIr2-yl]carbonyI}aiiijiio)be]izoic add 

O 



Prepared according to method A: The compoimd of exanq>lel.l (410 mg, 1.05 mmol) 
and 2-niethanol tetrafaydopyran (250 ^L) afforded the ^Bu ester. The ester was 
hydrolyzed to afford 180 mg (40% 2-steps) of a white solid following recrystalization 
withMeOH/CHiCU. 

20 

Analytical data 

*H NMR (400 MHz, DMSO-de) 6 12.37 (s, 1 H), 8.80 (d, 7= 8.59 Hz, 1 H), 8.39 (d, 
J= 2.53 Hz, 1 H), 8.06 (dd, 7= 9.10, 2.02 Hz, 1 H), 7.26 (d,J= 7.57 Hz, 1 H), 7.17 
(s, 1 H), 7.01 (t, 7= 8.09 Hz, 1 H), 6.81 (d, 7= 7.58 Hz, 1 H), 4.30 (s, 3 H), 4.06 (d, 



ester. The ester (319 mg, 0.638 mmol) was hydrol^d to afford 228 mg (81%) of a 
S white solid following recrystalization with MeOH/CH2Cl2- 




O 



IS 




-S8- 
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y = 5.05 Hz, 2 H), 3.96-3.92 (m, 1 H), 3.75-3.71 (m, 1 H), 3.47-3.40 (m, 1 H), 1.87- 
1.84 (m, 1 H), 1.74-1.70 (m, 1 H), 1.59-1.40 (m, 4 H). 

Example 1.17: 5-Cyano-2-({[l-methyl-7-(ojdran-2-ylmethoxy)-lH-indol-2- 
5 yl]carbonyl}aiiiiiio)benzoicacid 

O 



10 



20 




Prepared according to method A: The conp)uiid of exan^)le 1 . 1 (406 mg, 1 .04 mmol) 
and giycidol (170 ^iL) afforded 52 mg (1 1%) the t-Bu ester which was hydrolyzed to 
afford the title cornpound. 



Analytical data 

NMR (400 MHz, DMSO-de) 8 1 1.79 (s, 1 H), 8.62 (d, J= 8.71 Hz, 1 H), 8.34 (d, 
J= 2.08 Hz, 1 H), 8.09 (dd, 7= 8.71, 2.08 Hz, 1 H), 7.33 (d, 7= 7.47 H2,'l H), 7.22 
(s, 1 H), 7.04 (t, J= 7.88 Hz, 1 H), 6.86 (d,J= 7.88 Hz, 1 H), 4.49 (dd,y= 11.20, 
15 2.49 Hz, 1 H), 4.30 (s, 3 H), 4.02 (dd, J= 1 1.20, 6.22 Hz, 1 H), 3.49-3.44 (m, 1 H), 
2.79 (dd, y= 4.98, 4.35 Hz, 1 H), 2.79 (dd, J= 4.97, 2.69 Hz, 1 H), 1.58 (s, 9 H). 

Exmaple 1.18: 5-Cyano-2-({[7-(2-hydroxy-3-isopropoxypropoxy>-l-methy]-lH- 
indol-2-yl]carbonyI}amino)beiizoic add 




The epoxide, 5-Cyano-2-({[l-methyl-7-(oxiran-2-yImethoxy)-lH-^^ 

yl]carbonyl}ainino)benzoic acid, (50 mg, 0. 1 12 mmol), isopropanol (2 mL), and 

Yb(0TQ3 (52 mg), and CH2CI2 (2 mL) were combined and shaken at 45°C overnight. 

The reaction was diluted with CH2CI2, washed with H2O, dried (MgS04), 

.59- 



wo 2004/018428 



PCT/US2003/024796 



concentrated, and 




:ed with MeOH to afford 20 mg 



(361? 



of the t-Bu ester, 



• 36883-bdw-108. The ester (20 nog, 0.0399 mmol) was dissolved in THF (10 mL) and 
H2O (1 mL) with UOH (50 mg, 1.19 mmol) and shaken at 45°C overnight. The acid 
was diluted with CH2CI2, washed with 2 N HCl, dried (MgS04), concentrated, and 
5 triturated with MeOH to afford 1 1 mg (61%) of a white sohd. 



Analytical data 

NMR (400 MHz, DUSO-de) 8 12.43 (s, 1 H), 8.82 (d, J = 8.92 Hz, 1 H), 8.41 (d, 
J= 2.08 Hz, 1 H), 8.09 (dd, J= 8.91, 2.07 Hz, 1 H), 7.27 (d, J= 7.47 Hz, 1 H), 7.19 
10 (s, 1 H), 7.03 (t, y = 7.88 Hz, 1 H), 6.82 (d, 7= 7.47 Hz, 1 H), 4.33 (s, 3 H), 4. 12 (dd, 
J= 9.53, 3.94 Hz, 1 H), 4.07-3.99 (m, 2 H), 3.59 (quintet, J= 6.22 Hz, 1 1^, 3.54- 
3.46 (m, 2 H), 1 .09 (dd, y = 6.02, 3. 1 1 Hz, 6 H). 

Example 1.19: 5-Cyano-2-({[7-(2-fiirylmethoxy)-l-methyl-lH-indol-2- 
IS yl)carbonyl}amino)beiizoic add 



Prepared according to method A: The conqiound of exan^le 1.1 (437 mg, 1.16 mmol) 
and 2-methanol furan (200 2.31 mmol) afforded 75 mg (14%) of the ^Bu ester. 
The ester (72 rag, 0. 157 mmol) was hydrolyzed to afford 19 mg (28%) of a white 



^H NMR (400 MHz, DMSO-rf«) 5 12.35 (s, 1 H), 8.80 (d, 7 = 8.80 Hz, 1 H), 8.41 (d, 
J= 2.04 Hz, 1 H), 8.08 (dd, 7 = 8.80, 2.08 Hz, 1 H), 7.74 (s, 1 H), 7.32 (dd, 7= 7.00, 
25 1.84 Hz, 1 H), 7.19 (s, 1 H), 7.08-7.04 (m, 2 H), 6.65 (d, J= 3.16 Hz, 1 H), 6.50 (dd, 
J= 3.12, 1.88 Hz, 1 H), 5.23 (s, 2 H), 4.23 (s, 3 H). 



O 




20 solid. 



Analytical data 
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Example 1.20: 5-Cyano-2-({[l-]iiethyI-7-(peiityIoxy)-lH-indo]-2- 
yl]ciiibonyl}aiiiino)beiizoic add 




Prepared according to method A: The confound of example 1 .1 (215 mg, 0.549 
5 mmol) and 1-pentanol (120 jiL, 1,1 1 nnno^ afforded 58 mg (23%) of the r-Bu ester. 
The ester (55 mg, 0.119 mmol) was hydrolyzed to afford 7.0 mg (14%) of awhite 
solid. 

Example 1.21-1.121 

10 The foHowingconpounds were produced by maldng non-critical va 
. methods described above. 



1.21 








1.23 
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1.96 



1.97 



1.98 



1.99 



1.100 



1.101 
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1.120 



1.121 




Example 2: R4 as Benzothiazine and Derivatiyes thereof 

Preparation of 2-(4-ChIorophenyl)-3,4-'dihydro-2H-l92-beiizothiazine-7- 
S carboxylic acid l^l-dioxide 



Chlorosulfonic acid (25 idL, 380 mmol, Aldrich) was added to a flask containing 4-(2- 
chloroethyl)benzoic acid (5.00 g, 27. 1 iranol, Lancaster), and the mixture was heated 
in an 80 X oil bath for 4.3 hours. The mixture was then poured over ice. The 
10 precipitate was extracted into 2 X 200 mL of CH2CI2 to which a small amount of THF 



leaving 6,82 g of brown solid. To 3.95 g of this sidfonyl chloride was added 4-chloro- 
N-methylaniline (3.65 g, 28.6 mmol) and toluene (60 mL). Triethylamine (2.0 mL, 14 
mmol, Aldrich) was added, and the mixture was heated in a 100 oil bath for 4.25 
15 hours. A solution of 3 M aqueous sodium hydroxide (25 mL) was added, and the 
mixture was heated for a further 1 5 minutes. The mixture was then added to a 
separatory funnel with 50 mL of water and 50 mL of MTBE. The aqueous layer was 
washed with an additional 100 mL of MTBE and then made acidic with concentrated 




OH 



was added to help solubility. The organics were dried over MgS04 and evaporated 
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HCL Product was extracted into 2 X 150 mL of CH2Ck- The combmed CH2C12 was 
dried over MgS04 and evaporated leaving 1 .75 g of brown solid that was carried on 
without further piirification. For the purposes of characteri2ation, 340 mg of the 
produa was recrystallized from hot toluene/THF. The crystals were washed wit^ ^ 
5 toluene and dried at 105 under vacuum yielding 76 mg of light brown sohd. 

Example 2.1 Methyl 2-({[2-(4-chlorophenyQ-l,l-dioxido-3,4-dihydro-2H-l,2- 
benzothiazin-7-yl] carbonyl} amino)-5-cyanobeiizoate 

CI 



-OCH3 - o 




10 To 2-(4-chlorophenyl)-3,4-dihy(fro-2H-l,2-benzothiazm acid 1,1- 

dioxide (705 mg, 2.09 mmol) in CH2CI2 (30 mL) was added DMF (20 ^L) and oxalyl 
chloride (300 |iL, 3.4 mmol). The mixture was stirred for 3.5 hours, and the solvent 
and excess oxafyl chloride were removed by rotary evaporation. The residue was 
' dissolved in CH2CI2 (15 mL), and methyl 2-amino-5-cyanobenzoate (310 mg, 1.76 

IS mmol) in pyridine (6 mL) was added. The mixture was stirred overnight and then 

added to a separatory funnel with 100 mL of CH2CI2. This solution was washed with 2 
X 100 mL of 1 M aqueous HCl and 100 mL of brine. The CH2CI2 was evaporated in 
the presence of silica gel, and the product was purified by chromatography using a 
Biotage Flash 40 M siKca cartridge with CH2CI2 as eluent. Yield was 372 mg of white 

20 solid 

Example 2.2 2-({I2-(4-ChIorophenyl)-l,l-dioxido-3,4-dihydro-2H-l,2- 
beiizothiazui-7-yl]carbonyl}amino)-S-cyanobeiizoic add 

VoH 

25 To a mixture of the corresponding methyl ester (276 mg, 0.556 mmol) in dioxane (20 
mL) was added 1 M aqueous sodium hydroxide (1 .0 mL). The mixture was stirred at 
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room temperature for 1 .5 hours and then at 50 for 20 minutes. The reaction 
mixture was added to a separator^ funnel with 1 00 mL of 1 M aqueous HCl, and the 
product was extracted into 100 mL of EtOAc with a small amount of THF added. The 
organics were washed with an additional 100 mL of 1 M aqueous HCl followed by 100 
5 mL of water. They were then dried over MgS04 and ev25)orated. The residue was 
recrystalUzed from hot ethanol/THF. The solids were washed with ethanol and then 
dried at 1 00 ''C under vacuum yielding 1 1 6 mg of white solid. 

NMR (400 MHz, DMSO-J^) 5 12.53 (s, 1 H), 8.78 (d, 7 = 8.8 Hz, 1 H), 8.40 (d, J 
= 2.1 Hz, 1 H), 8.32 (d,y= 1.8 Hz, 1 H), 8.18 (dd, J= 8.2, 1.9 Hz, 1 H), 8.11 (dd,y 



10 = 8.8, 2.1 Hz, 1 H), 7.75 (d, J= 8.2 Hz, 1 H), 7.46 (d,J= 8.8 Hz, 2 H), 7.28 (d, J= 
8.8 Hz, 2 H), 4.23 (t, 7= 6.3 Hz, 2 H), 3.29 (t, J= 6.3 Hz, 2 H). 



Example 3: as Pyridine or Derivatives thereof 

15 Pyridine Synthesis 

The synthesis of the pyridine derivative is outlined in Scheme 1 . The amide I was 
easily prepared by acylation of 4-chloromcotinic acid. The displacement of the 
chloride with a thiol nucleophile could be achieved with thioacetate in refluxing 
20 methanol affording the desired thiol ia modest yield. The conversion of the thiol to a 
sulfonamide and subsequent hydrofysis afforded the desired acid. 



Scheme 1 



25 




MeOH 
47%. 



AcSK 




OMe 



Br 



69% 




Br 




Br 



OyHOAc/HzO 



NaOH 
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MbOH 
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5 S-Bromonicotinonitrilel (915 mg, 5 liimol) and sodium phenoxide (697 mg, 6 nrniol, 
Aldrich) were suspended in dry DMSO (10 mL) and heated to 120 °C for 10 hoiu-s. 
The reaction had stalled at this point and was diluted with EtOAc (200 mL). The 
organic mixture was washed 2x with 1 .OM HCl, Ix with 1 .OM NaOH, Ix with water 
and Ix with brine (175 mL each). The organic layer was dried ova: MgS04, filtered 
10 and evaporated The resultant dark oil was purified on a Biotage Flash 40M (90 g) 
siUca cartridge using 100% CH2CI2: After evaporation the resultant imTky oil became a 
solid and was dried xmder vacuum at 1 00 to afford 225 mg (23%) of an oflF-white 
soKd. NMR (400 MHz, CDCI3) 5 8.60 (dd, J = 6.3, 2.2 Hz, 2 H), 1A1-1A% (m, 3 
H), 7.25-7.30 (m, 1 H), 7.05-7.09 (m, 2 H).^ 

15 

Preparation of 5-Phenoxynicotmic add 

O 



5-Phenoxynicotinonitrile (196 mg, 1 .0 mmol) was dissolved in EtOH (2 mL), and the 
solution was treated with NaOH (800 mg, 20.0 mmol) in water (10 mL). The colorless 
solution was refluxed for one hour then stirred at RT overnight. After ev^orating the 
EtOH, the aqueous solution was diluted to 100 mL with water and the sohition washed 
2S 2x with CH2CI2. The aqueous layer was made acidic with concentrated HCl to afford 
a white precipitate, which was collected by vacuum filtration, washed with water and 
heptane and dissolved in a mixture of CH2CI2 and THF. The organic solution was 
dried over MgS04, filtered and ev£q)orated. The resultant product was dried at 100 ""C 
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under vacuum to afford 79g (37%) of a white solid. NMR (400 MHz, CD3OD -i- 
CHCI3) 5 8.93 (s, 1 H), 8.52 (s, 1 H), 7.96 (d, 1.5 Hz, 1 H), 7.40-7.46 (m, 2 H), 
7.22-7.27 (m, 1 H), 7.07-7.10 (m, 2 H), 4.30 (hr s, 1 H). 

5 Example 3.1: Methyl 5-cyano-2-{[(5-phenoxypyridin-3- 
yI)carboiiyl] amino}beiizoate 



under N2 and treated with DMF (15 ^iL) followed by oxalyl chloride (60 ^L, 0,70 
mmol). Gas evolved as the nrixture rapidly becanie homogenous. After stirring for 
one hour at RT, the solvent and excess oxalyl chloride were evaporated and the 
resultant yellowish residue was taken up in dry CH2CI2 (10 mL). Methyl 2-amino-5- 



the dark amber solution was stiired at RT overnight The reaction was poured into 
CH2Cl2(100mL)andwashed2xwithl.0MHClandlxwithbrine(75mL^^ The 
solvents were evaporated and the cmde product was purified on a Biotage Flash 40M 
(90 g) silica cartridge using a step gradient of CH2Cl2to 5% EtOAc in CH2CI2. After 
20 evaporation the resultant solid was dried under vacuum at 100 to afford 68 rng 

(52%) of a white soUd. ^H NMR (400 MHz, CDCI3) 8 12.37 (s, 1 H), 9.02 (d, •/= 8.9 
Hz, 1 H), 8.99 (br s, 1 H), 8.61 (br, s, 1 H), 8.41 (d, 7- 1.9 Hz, 1 H), 7.83-7.88 (m, 2 
H), 7.45 (t, y = 7.9 Hz, 2 H), 7.25 (t, 7= 7.4 Hz, 1 H), 7.12 (d, 7= 7.7 Hz, 2 H), 4.01 
(s,3H). 

25 

Example 3.2: 5-Cyano-2-{[(5-phenoxypyridin-3-yl)carbonyl]amino}benzoic add 




10 5-Phenoxynicotinic acid (75 mg, 0.35 mmol) was suspended in dry CH2CI2 (10 mL) 



15 cyanobenzoate (61 mg, 0.35 mmol) was added as a solution in dry pyridiue (3 mL) and 
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The corresponding methyl ester (example 3. 1, 54 mg, 0.14 mmol) was dissohed in 
dioxane (10 mL), and the sohition was treated with l.OM UOH (1.0 mL, 1 .0 mmol) 
turning the solution a light yellow color. After stirring overnight at RT, the reaction 
was complete by HPLC and the solution was poured into EtOAc (100 mL). The 
5 organic layw was washed 2x with 1 .OM HCl, 4x with water and Ix with brine (75 mL 
each). The organic layer was dried over Na2S04 and following evaporation of solvent 
the resultant white solid was re-crystallized from hot CH3OH/THF. A second CTop of 
crystals was similarfy obtained from the mother liquor. The resultant products were 
combined and dried at 100 °C under vacuum to afford 17 mg (33%) of straw colored 
10 crystals. (-2.5% HCl sak). 'H NMR (400 MHz, UMSO-dg) 8 12.41 (s, 1 H), 8.90 (d, 
J-^ 1.2 Hzi 1 H), 8.72 (d,J= 8.7 Hz, 1 H), 8.65 (d,J= 2.7 Hz, 1 H), 8.40 (d,J= 1.9 
Hz, 1 H), 8.11 (dd,y= 8.7, 1.9 Hz, 1 H), 7.79 (t, 7=2.1 Hz, 1 H), 7.48 (t, J= 7 9 Hz, 
2 H), 7.27 (t, y= 7.4 Hz, 1 H), 7.18 (d, y= 7.7 Hz, 2 H). 

IS Preparation of 5-(Ethylthio>iiicotinonitrile 



5-Bromomcotinonitrilel (1 .83 g, 10 mmol), sodium ethanethiolate (799 mg, 9.5mmol, 
Aldrich) and a dash of sodium ethoxide were suspended in dty DMF (20 mL) and 

20 stirred at RT. A moderate exotherm was noted after five minutes and the reaction was 
judged conplete after 2 hours. The reaction was poured into MTBE (200 mL), and 
was washed 6x with water, Ix with l.OM NaOH, Ix with l.OM HCl, and Ix with brine 
(175 mL each). The organic layer was ev£q)orated and the resultant oil was purified on 
a Biotage Flash 40M (90 g) silica cartridge using 0.75% EtOAc in CH2C12- After 

25 ev^oration the resultant colorless oil became a solid and was dried under vacuum at 
RT to afiford 848 mg (54%) of an off-white solid. 'H NMR (400 MHz, DMSO-rftf) 5 



8.79 (d, J= 1.9 Hz, 1 H), 8.77 (d, J= 2.3 Hz, 1 H), 8.28-8.40 (m, 1 H), 3.13 (q, J= 
7.3 H^ 2 H), 1.26 (t, 7= 7.4 Hz, 3 H). 




30 
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COOH 



5-(Ethylthio)nicotnioiiitrile (569 mg, 3.47 mmol) was dissolved in EtOH (10 mL), and 
5 the solution was treated with NaOH (2.77 g, 69.3 nrniol) in water (20 mL). The 
colorless solution was refiuxed for one hour during which time the solution became 
straw colored. After evaporating the EtOH, the aqueous solution was diluted to 175 
niL with water and the solution washed 2x with CH2CI2 (200 mL each). The aqueous 
layer was made acidic with concentrated HCl and extracted 3x with EtOAc. The 
10 combined organics were dried over MgS04, filtered and evaporated. The resultant 
white sohd was dried at 100 °C under vacuum to afford 561 g (88%) of white solid 
NMR (400 MHz, DMSO-rftf) 5 13.57 (s, 1 H), 8.85 (d, J= 1.9 Hz, 1 H), 8.72 (d, J= 
2.3 Hz, 1 H), 8.1 1 (t, y= 2.2 Hz, 1 H), 3.10 (q, 7= 7.3 Hz, 2 H), 1.25 (t, / = 7.3 Hz, 3 
H). 



Example 3.3: 5-Cyano-2-({[5-(ethyltMD)pyridin-3*yl]carbonyl}aiiiino)be]^ 



20 5.(Ethylthio)nicotinic acid, (1 .95 g, 10.6 ramol) was suspended in dry CH2CI2 (30 mL) 
under N2 and treated with DMF (25 ^L) foDowed by oxalyl chloride (1 .86 mL, 21,3 
ramol). Gas evolved as the mixture rapidly becairie homogenous. After stirring for 
one hour at RT, the solvent and excess oxalyl chloride were ev^orated and the 
resultant residue was taken up in CH2CI2 (30 mL). tert-Butyl-2-amino-5- 

25 cyanobenzoate (2.23 g, 10.7 mmol) was added as a solution in 5 mL dry pyridine and 
the dark gold solution was stirred at RT for four hours. The cloudy reaction was 
diluted with CH2CI2 (200 mL), and the organic layer was washed 2x with 1 .OM HCl, 
and Ix with brine (200 mL each). The organic layer was evaporated, and then purified 



acid 
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on a Biotage Flash 40M (90g) silica cartridge using 5% BtOAc in CH2CI2. The solvent 
was ev^orated and the resultant product dried under vacuum at 100 to afford 2.89 
g (71%) of white solid as the t-butyl ester. The t-butyl ester (l.Og, 2.61 mmol) was 
dissolved dry CH2CI2 (10 mL) and was treated with TFA (5.0 mL) turning the mixture 
5 yellow. After stining 24 hours at RT, the reaction was complete by HPLC. The crude 
product was precq)itated by diluting the reaction with CHsOH and collected by 
vacuum filtration thru #42 fiher paper. The product was washed with CH3OH, THF, 
and heptane. The crude product was dried on the filter paper at 100 °C under vacuum 
to afford 626 mg (73%) of bone white solid. NMR (400 MHz, DMSO-de) 6 12.39 
10 (s, 1 H), 8.89 (d, J= 2.1 Hz, 1 H), 8.76 (d, J= 8.5 Hz, 1 H), 8.76 (d, J= 2.3 Hz, 1 
H), 8.41 (d, 7= 2.1 Hz, 1 H), 8.18 (t, y=2.1 Hz, 1 H), 8.12 (dd, J= 8.7, 2.1 Hz, 1 
H), 3.13 (q, J= 7.4 Hz, 2 H), 1.29 (t, 7= 7.3 Hz, 3 H). 

Example 3.4: 5-Cyano-2-{((6-morphofin-4-y^yTidm-3- 



20 mmol), morpholine (73 mg, 0.84 mmoQ and AgNOs (51 mg, 0.28 mmol) were 

refluxed in Bthanol (30 ml) for 24 h. The resuhing misture was filtrated through celite. 
' The solvent was removed and the residue was loaded on silica gel to be purified by 
flash chromatography (DCM/MeOH= 50: 1) to afford 1 10 mg (95%) of advanced t- 
butyl ester, 105 mg of which was I^drolyzed by TFA (2 nd). in DCM (8 ml) to afford 

25 8 1 mg (89%) of a yellow solid. 

Analvtical data 

*H NMR (300 MHz, DMSO-</tf) 6 12.28 (s, 1 H), 8.84 (d, 7 = 8.9 Hz, 1 H), 8.72 (d, J 
= 2.3 Hz, 1 H), 8.39 (d, J = 2. 1 Hz, 1 H), 8.07 (dd, y = 2. 1 , 8.9 Hz, 1 H), 8.02 (dd, J 
30 = 2.6, 9.1 Hz, 1 H), 7.0 (d, 7= 8.9 Hz, 1 H), 3.67 (m, 8H); 



15 yl)carbonyl]amino}benzoic add 




CN 



/-butyl 2-{[(6-chloropyridin-3-y^carbonyl]amino}-5-cyanobenzoate (100 mg, 0.28 
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Example 3.5: 5-Cyano-2-{[(6-piperidin>l-ylpyiidin-3-^carbonyl]amino}benzoic 
add 



^butyl2-{[(6-cUoropyridin-3-yl)carbonyl]ammo}-5-cyanobenzoate (100 mg, 0.28 
5 mmol) and pq)eridinc (73 mg, 0.84 mmol) afforded 86 mg (76%) of advanced t-butyl 
ester, 105 mg of whidi was hydrolyzed by TFA (2 mO in DCM (8 ml) to afford 62 mg 
(90%)ofayeDowsoKd. 

Analytical data 

NMR (300 MHz, DMSO-rftf) 5 12.23 (s, 1 H), 8.84 (d, J= 9.0 Hz, 1 H), 8.67 (d, J 
= 2.4 Hz, 1 H). 8.38 (d, J = 2.0 Hz, 1 H), 8.05 (dd, 7= 2.1, 8.9 Hz, 1 H), 7.95 (dd, J 
= 2.5, 9.1 Hz, 1 H), 6.95 (d, J= 9.2 Hz, 1 H), 3.68 (t, J = 5.4 Hz, 4 H), 1.65 (m, 2 H), 
1.55 (m, 4 H). 

Example 3.6: Methyl 2-({[4-(beiizyloxy)pyridin-2-yl]carbonyl}ammo)-5- 
bromobenzoate 



To sodium 4-(benzyloxy)pyridine-2-carboxylate, as desaibed by Clark-Lewis et al. in 
J. Chem. Soc. 1961, 189-201, (2.02 g, 8.04 mmol) in CHaQi (100 mL) was added 
DMF (50 nL) and oxafyl chloride (1.4 mL, 16 mmol). The mixture was stirred for 1 



The residue was suspended in CH2CI2 (75 mL), and methyl 2-amino-5-bromobenzoate 
(1 .50 g, 6.52 mmol. Avocado) in pyridine (20 mL) was added. The mixture was 
stirred overnight and then C(Hicentrated by rotary evaporation. The residue was added 
to a separatoiy funnel with 1 50 mL of CHzCt, and this solution was washed with 1 00 
mL of saturated NaHCOa, 100 mL of 4% aqueous acetic acid, 100 mL of saturated 
NaHCOa, and 100 mL of brine. The CH2CI2 was evaporated in the presence of silica 
gel, and the product was purified by chromatography using a Biotage Flash 40 M silica 





hour, and the solvent and excess oxalyl chloride were removed by rotary evaporation. 
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cartridge with a gradient from SO % CHzClz in heptane to 75% CH2CI2 in heptane as 
eluent Yield was 1 .52 g of white soUd. 

Examples.?: 2-({(4-(Beiiz3loxy)pyridin-2-yI]carbonyI}aiiiino)-5-bro]nobaizoic 
5 add 

p ■ 



20 




To a mixture of the methyl ester from exanq^le 3.6 (356 mg, 0.807 mmol) in dioxane 
(20 mL) was added 1 M aqueous sodium hydroxide (2.0 mL). The mixture was stirred 
at room tenpOTture for 4 hours and then in a 50 ®C oil bath for 1 hour. The reaction 

10 mixture was added to a separatoiy funnel with 100 mL of 1 M aqueous HCl, and the 
product was extracted into 100 mL of EtOAc. The EtOAc was washed with an 
additional 100 mL of 1 M aqueous HCl followed by 100 mL of watq:. It was then 
dried over MgS04 and ev^orated. The residue was recrystallized from hot 
ethanol/lHF. The solids were washed with ethanol followed by heptane and then 

15 dried at 1 00 ^^C under vacuum yielding 249 mg of white soKd. *H NMR (400 MHz, 
DMSO-^ftf) 5 13.00 (s, 1 H), 8.81 (d,y= 9.1 Hz, 1 H), 8.56 (d, J= 5.8 Hz, 1 H), 8.13 
(d, y = 2.5 Hz, 1 H), 7.87 (dd, 7= 9.1, 2.5 Hz, 1 H), 7.76 (d, J= 2.5 Hz, 1 H), 7.50 
(d, y = 6.8 Hz, 2 H), 7.43 (t, 7 = 7.2 Hz, 2 H), 7.37 (t, 7= 7.2 Hz, 1 H), 7.32 (dd, 7 = 
5.7, 2.6 Hz, 1 H), 5.33 (s, 2 H). 



Example 3.8: 2-({[4-(BenzyIoxy)-l-oxidopyridi]i-2-yl]carbonyl}amino)-5- 
bromobenzoic add 




O" 

To a solution of methyl 2-({[4-(benzyIoxy)pyridin-2-yl]carbonyl}amino)-5^^ 
25 bromobenzoate (262 mg, 0.593 mmol) in 1,2-dichloroethane (10 mL) was added solid 
m-CPBA (225 mg, 1 .30 mmol, Aldrich). The mixture was stirred at room ten^)erature 
for 3 hours, at 55 for 6.5 hours, and then at 75 for 8.5 hours. An additional 
portion of m-CPBA (302 mg, 1.75 mmol) was added, and the mixture was heated at 
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75 for an additional 1 5 hours. The solution was diluted with 100 mL of CH2CI2 
and then washed with 100 mL of saturated NaHC03. The CH2CI2 was dried over 
MgS04 and evaporated. The residue was dissolved in CH2CI2 and loaded onto a 1 " 
plug of silica gel. Unreacted starting material was eluted with CH2CI2, and the desired 
5 N-oxide was eluted with EtOAc. Yield was 137 mg of white solid as the methyl ester. 
To a solution of the corresponding methyl ester (137 nog, 0.300 mmol) in THF (30 
mL) in a 50 oil bath was added sodium hydroxide (0.50 mL of 1.0 M solution in 
water). A precipitate formed within minutes. An additional portion of sodium 
hydroxide solution (1.0 mL) was added after 1 hour. Heat was removed after an 

10 additional 4.2 hours. Thereactionmixture was stirred ovenight with 100 mL of 1.0 M 
aqueous HCl and 1 00 mL of CH2CI2, but the solids did not dissolve. The solids were 
then filtered, washed with water followed by heptane, and dried at 1 00 °C under 
vacuum. Yield was 63 mg of white solid. NMR (400 MHz, DMS0-D6) 5 ppm 
5.31 (s, 2 H) 7.40 (m, 4 H) 7.49 (m, 2 H) 7.81 (dd, y=8.98, 2.59 Hz, 1 H) 7.89 (d, 

15 >3.65 Hz, 1 H) 8.01 (d, ^2.74 Hz, 1 H) 8.39 (d, 7=7.00 Hz, 1 H) 8.54 (d, y=8,83 
Hz, 1 H) 13.68 (s, 1 H) 14.73 (s, 1 H). 

Example 3.9: 2-<{[4-(BeiizyIoxy)pyrid]n-2-yl)carbonyI}amino)-5*cyanobeii^ 
add 

V O 

^OH )=/ 



20 



To a slurry of sodium 4-(benzyloxy)pyridine-2-carboxylate (2.58 g, 10.3 mmol) in 
CH2CI2 (100 mL) was added DMF (50 ^iL) followed by oxalyl chloride (1.8 mL, 21 
mmol). It became a solution. Solvent and excess oxalyl chloride were removed by 

25 rotary evaporation after 1 hour. The residue was dissolved in CH2CI2 (75 mL), and 
methyl 2-amino-5-<granobenzoate (1.61 g, 9.14 mmol) in pyridine (15 mL) was added. 
The mixture was stirred for 2 days and then added to a separatory funnel with 1 00 mL 
of CH2CI2. This solution was washed with 2 X 100 of 1.0 M citric acid and 100 mL of 
brine. Product was adsorbed onto silica gel and purified on a Biotage Flash 40 M 

30 silica gel cartridge using a gradient fi^om 50% CH2CI2 in heptane to 100% CH2C12. 
Product was collected as 296 mg of white sohd as the methyl ester. To a mixture of 
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the corresponding methyl ester (134 ipg, 0.346 mmol) in dioxane (10 mL) was added 1 
M aqueous sodium hydroxide (1.0 mL). The mixture was stiired at room ten^erature 
for 7 hoiirs and then added to a separatory funnel with 100 mL of 1 M aqueous HCl. 
The product was extracted into 100 mL of EtOAc. The EtOAc was washed with 100 
5 mL of water. It was then dried over MgS04 and evirated. The residue was 
recrystallized from hot ethanol/THF. The solids were washed with ethanol followed 
by heptane and then dried at 100 °C undCT vacuum yielding 68 mg of white solid. 
NMR (400 MHz, DMS0-D6) 5 ppm 5.34 (s, 2 H) 7.34 (dd, J=5.85, 2.63 Hz, 1 H) 
7.38 (d, ^7.31 Hz, 1 H) 7.43 (t, •^=7. 16 Hz, 2 H) 7.50 (d, y-7.02 Hz, 2 H) 7.78 (d, 
10 /=2.63 Hz, 1 H) 8.1 1 (dd, /=8.77, 2.05 Hz, 1 H) 8.41 (d, ^2.05 Hz, 1 H) 8.57 (d, 
7=5.55 Hz, 1 H) 9.00 (d, ^8.77 Hz, 1 H) 13.29 (s, 1 H) 14.16 (s, 1 H) 

Example 4: R4 as Nalidixic Add or Derivative Thereof 
15 Preparation of of NaUdixic Acid Chloride (27) 



To a solution nalidixic acid (26,.5.8 g, 0.025 moLdissolved 250 mL of CH2CI2) was 
added DMF (2 drops) and oxalyl chloride (25 mL of a 2 M solution in CH2CI2, 50 
20 mmol) under a nitrogen atmosphere. After stirring for 20 h, the acid chloride was 

concentrated to dryness, azeotroped with toluene (2 x 25 mL), dried on a high vacuum 
overnight, and used in situ for the following reactions. 

Example 4.1: SoHd Phase Synthesis of 5-Cyano-2-[(l-ethyl-7-methyl-4-oxo-l,4- 
25 dihydro-[l,8]naphthyridine-3-carbonyl)*amino]benzoic Acid (28) 





Pyridine, CH2CI2 
2. TFA/CH2CI2 



5 



28 
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Resin-bound S-cyano anthraniKc acid (5, 0.S g, 1.0 mmol/g loading, 500 |xnu)l) was 
suspended in pyridine (1 00 mL) in a 2S0-niL serum flask equipped with an overhead 
stirrer. After the addition of nalidixic acid chloride (27, 5 mL of a 1 M solution in 
5 CH2a2, 10 equiv), the flask was purged with nitrogen and stirred at room temperature 
for 20 h. The reaction mixture was then drained and the resin washed (CH3CN, DMF, 
CH3CN, DMF, CH3CN, DMF, H2O, THF, H2O, THF, H2O, THF, CH3CN, CH2CI2, 
CH3CN, CH2a2, CH3CN, CH2a2, CH2a2, CH2a2, so mL each wash). The product 
was then cleaved from the resin using 50% TFA/CR2C12 for 3 h to yield 28 (60 mg, 
10 32%) in 78% reaction purity as determined by HPLC/MS analysis. 

Example 4.2: Solation Phase Synthesis of 5-Cyaiio-2-[(l-ethyl-7-methyI-4-oxo- 
l,4-dihydro-[l,8]naphthyridine-3-carbonyI)-amino]beiizoic Add (28) 



•^NH, . ^ Sjl^N^ 2.50%TFA 1^ J 

CN 

15 » 27 28 

To a 2S0-inL round bottom flask containing /-butyl-2-an]ino-5-cyano-beDZoate' (29, 
100 mgj 459 nmol, PHA-561053, lot 34629-tjb-145) was added nalidixic acid chloride 
(27, 6 mL of a 1 M solution in CH2CI2, 1.2 eqdv) and pyridine (75 mL). Additional 
nalidixic add diloride ("0.5 equiv) was added until the aniline was conq)letely 

20 consumed as determined by HPLC analysis ofthe reaction mixture. The reaction 
mixture was concentrated to a dark brown solid and dried on a high vacuum for 4 h. 
The solid was dissolved in CH2CI2 (250 mL) and extracted with 2 N NaOH (3 x 250 
mL). The combined organic layers were dried over MgS04 and concentrated to yield a 
brown solid. The crude product was dissolved in CH2CI2 (1 00 mL) and stirred with a 

2S 50% TFA/CH2CI2 solution (50 mL) for 24 h. The reaction mixture was then 

concentrated and the crude solid triturated with CH2CI2 (5 mL) to yield 67.3 mg (39%) 
ofthe corresponding amide (28) in 96% purity: *H NMR (DMSO-de) 5 13.20 (s, IH), 
9.11 (s, IH), 8.82 (d,J= 8.84 IH), 8.27 (d, J =2.08, IH), 8.01 (dd, J = 2.08, 8.82, 
IH), 7.51 (d, J = 8.17, IH), 4.61 (q, J = 6.87), 2.68 (s, 3H), 1.43 (t, J = 7.03). 
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Example 5: R4 as Pyrazole or Doivatiyes Thereof 
Pyrazole Synthesis 

JFF Scheme 4 
o 



[98-86-2] 



Me, 



N-N 



[10199-51-6] 



Me. 



N-N 




[10199-53-8] 



Me/ 

N-N H 

JFF-4A 



0>^^OMe 




Br 



0*^0H 




Example JFF-4 
PHA-729249 



Me 



N-N 



[10250^2] 




.Me 

N-N 

f/ >L ^OH 




[10^0-64-3] 



.Me 

N-N H 



O&^OMe 



Br 




JFF-4B 




Example JFF-5 
PHA-729247 
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Preparation of l-Methyl-5-phenyl-lH-pyrazole-3-carboxylic add efliyl ester 
110199-51-61 and l-Methyl-a-phenyl-liT-pyrazole-S-carboxylic acid ethyl ester 
I10250-63-2J. 

5 To a mixture of [98-86-2] (50 mL, 0.42 mol) and NaH (60% oil dispersion, 17.5 g, 
0.44 mol) in EtOH (1 L) is added diethyloxalate (36.5 mL, 0.42 mol). The reaction 
mixture is stirred overnight at rt. It is concentrated to give 85 g (92%) of a yellow 
powder. To a solution of this powder (3.15 g, 14.3 mmol) in a mixture of EtOH (50 
mL) and aqueous 3 M HQ (5 mL) is added metfaylhydrazine (0.76 mL, 14.3 mmol). 

10 The reaction mixture is stirred overnight It is concentrated, and the residue is purified 
by silica chromatography to give the two pyrazole products. [10199-51-6]: = 0.8 
(4: 1 hexanes/BtOAc); 'H NMR (CDCI3, 400 MHz) 5 7.84 (2H), 7.45 (2H), 7.35 (IH), 
4.42 (2H), 4.28 (3H), 1 .45 (3H); MS (ESI+) m/z 231.2. I10250-63-2J: = 0.3 (4: 1 
hexanes/BtOAc); 'H NMR (CDCfe, 400 MHz) 6 7.4 (5H), 6.90 (IH), 4.62 (2H), 4.00 

15 (3H), 1.44 (3H)i MS (ESI+)w/z 231.4. 

Preparation of l-Metiiyl-5-phenyl-lif-pyrazole-3-cai1>oxyIic add [10199-53-8). 

Using 1 .2 g of [10199-51-61, and the procedure described for the prq)aration of 
20 [1 0250-64-3], add [10199-53-8] is isolated as a powder MS (ESI-) m/z 1 85.2. 

Preparation of l-Meth}1-3-phenyl-lir-pyrazole-5-cart}oxy]ic add [10250-64-3]. 

A mixture of ester [10250-63-2] (1.7 g, 7.4 mmol) and aqueous 1 M KOH (10 mmol) 
25 in EtOH (20 mL) is stirred for 6 h. The reaction mixture is concentrated, and the 

residue is partitioned between cpld aqueous 1 M HQ and EtOAc. The EtOAc solution 
is separated. The aqueous solution is further extracted with EtOAc. The combined 
EtOAc extracts are dried and concoitrated to give [10250-64>3] as a powder MS 
(ESI-) m/z 185.5. 

30 

Preparation of 5-Bromo-2-[[(l-methyl-3-phenyI-lJ7-pyrazol-5- 
yl)carbon:^)amino]benzoic add methyl ester (JFF-4b). 

To a suspension of add [10250-64-3] (150 ing, 0.74 mmol) in CH2Q2 is added oxalyl 

35 chloride (65 nL, 0.74 mmoQ and DMF (1 drop). The reaction mixture is stirred at rt 

for 90 min. It is concentrated to give an oil The oil is dissolved in CH2Q2 (5 mL), and 

methyl 5-bromoanthranilate (17 mg, 0.74 mmol), NEt3 (207 \jlL, 1.48mmol), and 

DMA? (10 mg, 0.074 mol) are added. The reaction mixture is stirred at rt for 72h. It is 
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quenched with aqueous 1 M HQ (10 inL). The aqueous mixture is extracted with 
EtOAc. The EtOAc extracts are dried and concentrated to give an oil. The oil is 
dissolved in CH2CI2, and 4b is precipitated as a solid by the addition of hexanes: MS 
(ESI+)m/z 415.3. 



Preparation of 5-Bromo-2-I[(l-methyl-5-phenyH/^pyrazoK3- 
yI)carbonyl]ainino]beiizoic add methyl ester (JFF-4a). 

Con9)ound 4a is prepared from [10199-53-8], using the procedure given for JFF-4b: 
10 MS (ESI+) 7w/z 415.5. 

Example 5.1: S-Bromo-2-[[(l-methyl-5-phenyl-l^-pyrazoI-3- 
y])carbonyl]amino]benzoic add (Example JFT-4). 

15 Example JFF-4 is prepared from 4a using the procedure given for Example JFF-5: 
MS (ESI+) m/z 399.2. 

Example 5.2: 5-Bromo-2-[[(l-methyl-3-phenyMJ^f-pyrazol-5- 
yl)carbonyl]amino]benzoic add (Example JFF-5). 



To a sohition of ester JFF-4b (75 mg, 0. 1 8 mmol) in 2: 1 MeOH/CH2Cl2 (3 mL) is 
added aqueous 1 M KOH (200 fiL). The reaction mixture is stirred for 4 h. It is 
concentrated. The residue is partitioned between aqueous 1 M HCl and EtOAc. The 
EtOAc solution is separated, and the aqueous solution is extracted further with BtOAc. 
25 The combined EtOAc extracts are dried and concentrated to give Example JFF-5 as a 
solid: MS (BSI-)m/2r 399.2. 



5 
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JFF Scheme 5 




JFF-SD 




Example JFF-6 
PHA-731935 
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Preparation of (±)--4-(2,6-0iflnorophciiy]^-4-hydroxybut-2-ynoic add ethyl ester 



A solution of LDA (2.0 M, 17.5 mL) is added to a solution of ethyl propiolate (3.6 
5 niL, 0.035 nK)l) in THF (03 L) at -78 ^C. The reaction mixto 

which time [437-81-0] (3.8 mL, 0.035 mol) is added. The reaction mixture is stnred at 
-78 °C for 30 min, and then is wanned to rt. It is poured into aqueous 5% CUSO4 (0.2 
L). The aqueous mixture is extracted with EtOAc (2 x 0. 1 L). The combined EtOAc 
extracts are dried and concentrated to give an oil, that is purified by silica flash 
10 chromatogr^hy (9; 1 hexanes:BtOAc to give 5A: TLC 0.2 (9: 1 hexanes/EtOAc); 



NMR (CDCI3, 400 MHz) 6 7.4 (IH), 7.0 (2H), 5.91 (IH), 4.3 (2H), 2.81 (IH), 



Preparation of 4«(2,6-I>iflaorophenyl)-4-oxobut-2*ynoic acid ethyl ester (JFF- 
15 SB). 

To a solution of 5A (4.2 g, 17.5 mmol) in acetone (0.2 L) at 0 °C is added dropwise 
Jones* reagent (2.7 M Cr, 0.54 equiv). The reaction mixture separates into two layers. 
When the reaction is detemnned as conq)lete by TLC (30 min), the reaction mixture is 
20 diluted with Et20 and brine. The Et20 extract is dried and concentrated to give an oil, 
that is purified by silica chromatography (4: 1 hexanes:EtOAc) to give SB. 

Preparation of 3-(296-Difluoropheny^l-methyl-lJ7-pyrazole-5-carboxylic acid 
ethyl ester (JFF-5C, CnHnFiNiOi). 

25 

A mixture of methylhydrazine (228 fiL, 4.28 mmol) and SB (680 mg, 2.86 ramol) in 
EtOH (30 mL) is refluxed for 4 h. The reaction mixture is evaporated, and the residue 
is purified by silica chromatography (2: 1 hexanes:EtOAc) to give SC: *H NMR 
(CDCI3, 400 MHz) 5 7.3 (IH), 7.2 (IH), 7.0 (2H), 4.4 (2H), 4.3 (3H), 1.4 (3H); MS 
30 (FAB) m/z 267.0949; Anal.C 58.64, H 4.56, N 10.06. 

Preparation of 3-(2,6-Difluorophenyl)-l-methyl-l.ff-pyrazole-S-carboxylic acid 
(JFF-5D). 

35 A mixture of ester SC (200 mg, 0.75 mmol) and aqueous 1 M KOH (2 mL) in EtOH 
(3 mL) is stirred for 2 h at rt. The reaction mixture is concentrated, and the residue is 
partitioned between aqueous 1 M HCl and EtOAc. The EtOAc solution is separated, 
and the aqueous solution is further extrarted with EtOAc. The combined EtOAc 



(JFF-Sa). 



1.35 (3H). 
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extracts are dried and concentrated to give 5D: 'H NMR (CD3OD, 400 MHz) 5 7.43 
(IH), 7.10 (3H), 4.24 (3H). 

5-Bronio-2-[[I3-<2,6-dMhiorophenyQ-l-methyl-L£r-pyrazol-5-yl]carbonyI]amino]- 
5 benzoic add (Example JFF-6, CisHuBrFiNsOa). 

To a suspension of acid 5D (100 mg, 0.42 mmol) in CH2CI2 (5 mL) is added oxalyl 
. diloride (73 fiL, 0.84 mmol). After 2 h the reaction mixture is concentrated, and the 
residue is dissolved in CHiCk (5 mL). Methyl S-bromoanthranilate (145 n^, 0.63 
10 mmol), EtjN (176 ^L, 1 .26 mmol), and DMAP (10 mg, 0.084 mmol) are added. The 
reaction mixture is stirred at rt for 24 h. It is poured into aqueous 1 M HCl (10 mL). 
The aqueous mixture is extracted with EtOAc. The EtOAc solution is dried and 
concentrated. The residue is purified silica chromatognq)hy (4: 1 hexanes/EtOAc) to 
give 5E, the methyl ester : NMR (CDCfe, 400 MHz) 5 1 1 .97 (IH), 8.78 (IH), 8.26 



15 (IH), 7.73 (IH), 7.35 (IH), 7.23 (IH), 7.06 (2H), 4.38 (3H), 4.02 (3H); MS (ESI+) 



MeOWCHzCk (3 mL) is stirred at rt for 2 h. The reaction mixture is concentrated, and 
the residue is partitioned between aqueous 1 M HCl and EtOAc. The EtOAc solution 
is separated, and the aqueous solution is further extracted with EtOAc. The combined 
20 BtOAc extracts are dried and concentrated to give Example IFF-6: 'H NMR (CDCl,, 
400 MHz) 5 12.29 (IH), 8.65 (IH), 8.2 (IH), 7.61 (IH), 7.25 (IH), 7.14 (11^, 6.95 
(2H), 4.27 (3H); MS (FAB) m/z 436.0105. 

Example 6: R4 as Benzisoxazolyl of Derivatives Thereof 

25 

Benzisoxazofyl Synthesis 



m/z 451.3. A mixture of 5E (50 mg) and aqueous 1 M KOH (2 mL) in 2: 1 



o 



00 o? • 



2Jiydrolysb 



I.CHCI3/ pyridine 
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Preparation of 2-[(l92-beiizisoxazol-3-ylcarbonyI)amino]-5-cyanobeii2oic acid 



5 1 ,2-benzisoxazole-3-carboxylic acid (200 mg, 1 .23 mmol) was suspended in CH2CI2 
(10 mL) and (C0C1)2 added (725 mg, 0.5 mL, 5.7 mmol). A catalytic amount of DMF 
was tben added and the mixture stirred for 4 hrs. The solvent was then removed in 
vacuo to give the acid chloride as an oil. The oil was dissolved in CHCI3 (1 0 mL). 
tert-butyl 2-anaino-5-cyanobenzoate (270 mg, 1.23 mmol) was added dropwise as a 
solution in THF/ pyridine (5 mL/1 mL). The solution was stirred at room tenqjerature 
for an additional 12 hrs then poured into 1 M HCl (20 mL) and extracted with EtOAc 
(3 X 20 mL). The combined organic solutions were driedi over Na2S04 and 
concentrated in vacuo. The resulting residue was purified by chromatography (1 % 
MeOH in CHCI3) to give 100 mg of the desired amide (22%). This amide was 
dissolved in 10 mL CH2CI2/TFA (1/1) and stirred for 10 hrs at room tenperature. The 
solvent was then removed in vacuo and the resuhing solid was washed with MeOH, 
providing 80 mg of the title con?)ound (95%). IH NMR (400 MHz, DMSO) 7.59 (t, 



IH), 7.81 (t, IH), 7.96 (d; IH), 8.16 (dd, IH), 8.24 (d, IH), 8.90 (d, IH), 12.92 (s, 



Example 6.1: 2-[(l,2-beiizi5oxazol-3-3icarbonyl)amino]-5-bromobeiizoic add 



l,2-benzisoxazole-3-carboxyIic acid (815 mg, 5.0 mmol) was suspended in 
dichloroethane (DCE) (10 mL). Oxalyl chloride (0.545 mL, 6.25 mmol) was added 
followed by a catalytic amount of DMF. The reaction was stirred at room tenperatm-e 
for 5 hrs. The solvent was removed in vacuo j and the resulting oil was redissolved in 




IH). 
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10 



15 



DCE (10 iiiL). Metbyl 2-ainmo-S-bromobeDzoate was added dropwise as a solution in 
THF/pyridine (5 mL/2 mL). The naixture was stirred for 48 hrs. The resulting solid 
was filtered and washed with MeOH, giving 925 mg (50%) of the desired amide. The 
ester was treated with LiOH in 1 : 1: 1 THF/MeOH/HiO for 12 hrs followed by 
acidification to give 608 mg (68%) of the title conpoxmd IH NMR (400 MHz, 
DMSO) 7.58 (t, IH), 7.78 (t, IH), 7.92 (ddTlH), 7.95 (d, IH), 8.16 (d, IH), 8.24 (d, 
IH), 8.71 (d, IH), 12.60 (s, IH). 



o 

"NH2 



I.CHCb/pyridin o 

2^mmoniufn formats 
10% PdC, 
MeOHmiF 



idine ^"^ww 



^tBu 



NSC. 




^tBu 



add chloride or 
sulfonyl chioride 

CHCIa/pyridine 





Preparation of tert-butyl 2-{[(5-a]iiino-l,2-benzisoxazo]-3*yl)cart)oiiyl]ami^^ 
cyanobenzoate 

Q 




20 



5-Nitro-l,2-benzisoxa2ole-3-carboxylic (2.08 g, 10 mmol) was sxispended in CH2CI2 
(50 mL). Oxalyl chloride (1.1 mL, 12.5 mmol) was added followed by a catalytic 
amount of DMF. The reaction was stirred at room tenqDerature for 5 hrs. The solvent 
was removed in vacuo, and the resultmg residue was redissolved in CHCb (50 mL). 
tert-Butyl 2-amino-5-cyanoben2oate was added dropwise as a solution in THF/pyridine 
(40 mL/10 mL). The mixture was stirred for 12 hrs at room ten^erature. The 
resulting solid was filtered and washed with MeOH, giving 2.9 g (72%) of the desired 
nitro-amide. The nitro-amide was reduced with 10% Pd/C in 100 mL (THF/MeOH, 
1/1) with ammonium formate (4.7 g, 75 mmol) as H2 source. After stirring for 10 hr at 
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room ten?)eraturc the mixture was filter and the resulting solids washed with THF. 
Excess solvent was removed in vacuo and the residue purified by chromatography (1% 
MeOH in CHCI3) to give 2.61 g of the title compound (96%). IH NMR (400 MHz, 
CDCI3) 1.69 (s, 9H), 3.90 (bs, 2H), 7,04 (dd, IH), 7.49 (m, 2H), 7,84 (dd, IH), 8.37 
5 (d, IH), 9.06 (d, IH), 12.76 (s, IH). 

Example 6.2: 2-({[5-(acetylammo)-l,2-beiizisoxazol-3-yl]carbonyl}amino)-S- 
cyanobenzoic add 



10 tert-Butyl 2- {[(5-anaino-l ,2-benzisoxazol-3-yl)carbonyl]amino} -5-cyanobenzoate (250 



57 ^L, 0.8 mmol) were then added and the reaction stirred for 10 hrs at room 
tenq)erature. The resulting mixture was absorbed onto silica and purified by 
chromatography (2% MeOH in CHCI3) to give 203 mg (73%) of the desired 
15 acetamidc. This amide was dissolved in 10 mL CH2CI2/TFA (1/1) and stirred for 10 
hrs atroomten5)erature. Solvent was removed m vacmc) and the remaining solid was 
recrystalized fi-om THF/MeOH to give 170 mg (96%) of the title compound. IH 
NMR (400 MHz, DMSO) 2.10 (s, 3H), 7.86 (m, 2H), 8.16 (dd, IH), 8.45 (d, IH), 
8.63 (d, IH), 8.91 (d, IH), 10.32 (s, IH), 12.86 (s, IH). 



Example 6.3: 2-({[5-(benzoylamino)-l92-beiizisoxazoIr3-yl]carbonyI}amino)-5- 
cyanobenzoic add 



tert-Butyl 2-{[(5-amino-l,2-ben2isoxa2ol-3-yl)carbonyI]amino}-5-cyanoben2oate (250 

25 mg, 0.66 mmol) was dissolved in CHCI3 (10 ml). Pyridine (1 mL) and benzoyl 

• 99- 




mg, 0.66 mmol) was dissolved in CHCI3 (10 ml). Pyridine (1 mL) and acetyl chloride ( 
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chloride (175 ^L, 1 .5 mmol) were then added and the reaction stirred for 10 hrs at 
room ten5)erature. The resulting mixture was absorbed onto silica and purified by 
chromatogr^hy (2% MeOH in CHCfe) to give 214 mg (67%) of the desired 
phcitylamide. This anride was dissolved in 10 mL CH2CI2/TFA (1/1) and stirred for 10 
5 hrs at room temperature. Solvent was removed in vacuo and the remainmg solid was 
recrystalized fi-om THF/MeOH to give 168 mg (88%) of the title compound IH 
NMR (400 MHz, DMSO) 7.60 (m, 3H), 7.95 (d, IH), 8.02 (m, 2H), 8.12 (dd, IH), 
8.17 (dd, IH) 8.45 (d, IH), 8.81 (d, IH), 8.92 (d, IH), 10.62 (s, IH), 12.92 (s, IH). 

10 Example 6.4: 5-cyano-2-[({5-[(pheny]acetyQamino]-l,2-beiizisoxazol-3« 
yl}carbonyQammo]benzoic add 




tert-Butyl 2-{[(5-aniino-l,2-ben2isoxazol-3-yl)carbonyl]aniino}-5-cyanobenzoate (250 
mg, 0.66 mmol) was dissolved in CHCI3 (10 ml). Pyridine (1 mL) and phenylacetyl 

15 chloride (200 ^L, 1 .5 mmol) were then added and the reaction stirred for 10 hrs at 
room ten^erature. The resulting mixture was absorbed onto silica and purified by 
chromatography (2% MeOH in CHCI3) to give 1 51 mg (46%) of the desired 
phenylacetamide. This amide was dissolved in 10 niL CH2CI2/TFA (1/1) and stirred 
for 10 hrs at room temperature. Solvent was removed in vacuo and the remaining 

20 solid was recrystalized fi*om THF/MeOH to give 92 mg (68%) of the title compound. 
IH NMR (400 MHz, DMSO) 3.70 (s, 2H), 7.30 (m, 5H), 7.89 (m, 2H), 8.16 (dd, IH), 
8.44 (d, IH) 8.63 (s, IH), 8.89 (d, IH), 10.57 (s, IH), 12.89 (s, IH). 

Example 6.5: 5-cyano-2-[({S-[(methylsulfonyl)amino]-l,2-beiizisoxazoI-3- 
25 yljcarbonyQ amino]benzoic acid 
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tert-Butyl 2-{[(5-aniino7l,2-benzisoxazol-3-yl)carbonyl]amino}-5-cy^ (250 
mg, 0.66 mmol) was dissolved in CHCI3 (10 ml). Pyridine (1 mL) and methanesulfonyl 
chloride (116 pL, 1 .5 mmol) were then added and the reaction stirred for 10 hrs at 
5 room tenperature. The resulting mixture was absorbed onto silica and purified by 
chromatography (2% MeOH in CHCI3) to give 234 mg (73%) of the desired - 
methanesulfonamide. This amide was dissolved in 10 mL CH2CI2/TFA (1/1) and 
stirred for 10 hrs at room ten^erature. Solvent was removed in vacuo and the 
. ....^.remaining solid was recr^^ized from THF/MeOH to give 194 mg (95%) of the title 

10 compound IH NMR (400 MHz, DMSO) 3,02 (s, 3H), 7.62 (dd, IH), 7.95 (d, IH), 
8.08 (d, IH), 8.16 (dd, IH), 8.45 (d, IH), 8,63 (d, IH), 8.91 (d, IH), 10.09 (s, IH), 
12.87 (s, IH). MS (CI) m/z (rel. intensity) 418 (M+NH4, 100), 260 (7), 241 (9), 230 
(10), 180 (33), 152 (19), 136 (87), 118 (64), 88 (19), 74 (43). Anal. Calcd for 
Ci7 H12N4 06 S: C, 51.00; H, 3.02; N, 13.99; S, 8.01. Found: C, 49.27; H, 3.19; N, 

15 13.38. 

Example 6.6: 5-Qra]io-2-[({5-[(phaiy]sulfony])aiiiino)-l,2-beiizisoxazol-3- 
]^carbony]^a]iiino]benzoic add 




20 tert-Butyl 2-{[(5-anmp-l,2-benzisoxazolO-yQcarbonyl]amino}-5-Qranol^^ (250 

nig, 0.66 mmol) was dissolved in CHCI3 (10 mO- Pyridine (1 mL) and benzenesulfonyl 

chloride (191 ^L, 1.5 mmol) were then added and the reaction stored for 10 hrs at 

room tenperature. The resulting mixture was absorbed onto silica and purified by 

chromatography (2% MeOH in CHCI3) to give 242 mg (67%) of the desired 

25 pheiQrlamide. This amide was dissolved in 1 0 mL CHiCyiFA (1/1) and stirred for 1 0 
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hrs at room tenperature. Solvent was ronoved in vacuo and the remaining solid was 
recrystalized from THF/MeOH to give 201 rag (93%) of the title compound. 1 H 
NMR (400 MHz, DMSO) 7.55 (m, 4H), 7.76 (m, 2H), 7.85 (d, IH), 7.95 (d, IH), 
8.16 (dd, IH) 8.43 (d, IH), 8.88 (d, IH), 10.65 (s, IH), 12.85 (s, IH). 

s 

Example 6.7: 2-i({5-[(benzyIsulfonyI)amino]-l,2-beiizisoxazol-3- 
3i}carbonyQamiiio]-5-cyanobeiizoicadd 



20 




O 

tert-Butyl 2-{[(5-aniino-l,2-beiizisoxazol-3-yl)carbonyl]animo}-5-cym^ (250 
10 mg, 0.66 mmol) was dissolved in CHCk (10 inl). Pyndinc (1 mL) and cx- 

tohienesulfonyl chloride (200 ^L, 1.5 mmol) were then added and the reaction stirred 
for 1 0 hrs at room tenq)erature. The resulting mixture was absorbed onto silica and 
purified by chromatography (2% MeOH in CHCfe) to give 169 mg (48%) of the 
desired phenylacetamide. This amide was dissolved in 10 mL CH2CI2/TFA (l/I) and 
15 stirred for 1 0 hrs at room tenperature. Solvent was removed in vacuo and the 

remaining solid was recrystalized fi-om THF/MeOH to give 102 mg (68%) of the title 
compound IH NMR (400 MHz, DMSO) 4.52 (s, 2H), 7.30 (m, 5H), 7.55 (dd, IH), 
7.92 (d, IH), 8;07 (d, IH), 8.16 (dd, IH), 8.45 (d, IH), 8.93 (d, IH), 10.21 (s, IH), 
12.94 (s, IH). 



Example 6.8: 2-{[(6-Chloro-l,2-beiizisoxazol-3--yl)carbonyl]ammo}-5- 
cyanobenzoic add 




NSC 

O 

A solution of concentrated sulfuric acid (1 5 ixiL) and water (5 mL) was added to a 

25 flask containing ethyl 6-chloro-l ,2-benzisoxazole-3-carboxylate, as described in Chem, 

Pharm. Bull. 1998, 46, 84-96, (1.99 g, 8.82 mmol), and the resuking mixture was 
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Stirred in an 80 **C oil bath for 1 hour. A thick precipitate had formed which prevented 
stirring, so another 20 mL of the acid solution was added, and the mixture was stirred 
for an additional 2 hours at 80 ""C. The reaction nodxture was then added to water. 
The resulting precq)itate was washed with water and then dried briefly on a fii with a 
5 flowofair. It was then suspended in CH2CI2 (60 mL) and treated with DMF (20 jxL) 
and oxafyl chloride (1 .4 mL, 16 mmol). An additional portion of oxalyl chloride (0.4 
mL) was added after 35 minutes. After a fiirther 40 minutes, the solvent and excess 
oxafyl chloride were removed by rotary evaporation. The residue was dissolved in 
CH2CI2 (50 mL) and treated with tertAmtyl 2"aminor5-cyanobenzoate (1.50 g, 6.87 

10 mmdl) and pyridine (15 mL). The mixture was stirred overnight and then added to a 
separatory funnel with CH2CI2 (1 50 mL). This solution was washed with 1 .0 M HCl 
(2 X 100 mL) and hrine (100 mL). Product was adsorbed onto silica gel, divided into 
two lots, and purified on Biotage Flash 40 M siliga gel cartridges using 70% CH2CI2 in 
heptane as eluent. Product was collected as 2.46 g (70%) of white solid as the t-butyl 

15 ^ter. The corresponding tert-hutyl ester (435 mg, 1 .09 mmol) was stirred for 15.5 
hours in a mixture of CH2CI2 (30 mL) and TFA (20 mL). The solvents were removed 
by rotary evaporation, and the residue was recrystallized from ethanol/THF. The 
solids were washed with ethanol followed by heptane and then dried at, 100 /'C under 
vacuum yielding 250 mg of white solid *H NMR (400 MHz, DMS0-D6) 6 ppm 7.64 

20 (dd, y=8.50, 1.66 Hz, 1 H) 8.16 (dd, 7=8.71, 2.07 Hz, 1 H) 8.20 (d, ^8.71 Hz, 1 H) 
8.22 (d, ^1.66 Hz, 1 H) 8.44 (d, >2.07 Hz, 1 H) 8.87 (d, J=8.92 Hz, 1 H) 12.91 (s, 
IH). 

Example 6.9: 5«Bromo-2-{[(6-chloro-l»2-benzisoxazolr3* 
25 yl)carfoonyl]amino}beiizoic add 

H 



CI 




A solution of concentrated sulfuric acid (15 mL) and water (5 mL) was added to a 
flask containing ethyl 6-chloro-l,2-benzisoxa2ole-3-carboxylate (680 mg, 3.01 mmol), 
30 and the; resulting mixture was stirred in an 80 ""C oil bath for 3.3 hours. The reaction 
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mixture was then added to water (SO mL). The resulting precipitate was washed with 
water and then dried briefly on a fiit with a flow of air. It was then suspended in 
CH2CI2 (40 mL) and treated with DMF (20 ^iL) and oxalyl chloride (0.50 mL, 5.7 
mmol). Solvent and excess oxalyl chloride were removed by rotary evaporation after 
5 50 minutes. The residue was dissolved in CH2CI2 (30 mL) and treated with te/t-butyl 
2-amino-5-bromiobenzoate (528 mg, 1.94 mmol) and pyridine (10 mL). The mbcture 
was stirred overnight and then added to a separator/ funnel with CH2CI2 (150 mL) . 
This sohition was washed with 1.0 M HQ (2 X 100 mL) and brine (100 mL). Product 
was adsorbed onto siUca gel and purified on a Biotage Flash 40 M siliga gel cartridge 

10 using 40% CH2C12 in heptane as eluent. Product was collected as 690 mg (51%) of 
white solid as the t-butyl ester. The corresponding tert-butyl ester (497 mg, 1.10 
mmol) was stirred for 6 hours in a mixture of CH2CI2 (15 mL) and TFA (15 mL). 
Solvents were removed by rotary evaporation, and the residue was recrystallized from 
THF. The soUds were washed with THF followed by heptane and then dried at 100 

15 X under vacuum yielding 286 mg of white solid. NMR (400 MHz, DMS0-D6) 5 
ppm7.63 (dd,^8.50, 1.66 Hz, 1 H) 7.91 (dd, ^9.02, 2.59 Hz, 1 H) 8.15 (d,7=2.49 
Hz, 1 H) 8.20 (m, ^8.91 Hz, 2 H) 8.67 (d, 7=8.91 Hz, 1 H) 12.60 (s, 1 H). 

Preparation of (5-Bromo-2-fluorophenyl)Qiydroxy)acetic add 



Trimethylsilyl cyanide (17.5 mL, 131 mmol, Aldrich) was added by syringe to a 
solution of 5-bromo-2-fluorobenzaldehyde (24.7 g, 122 mmol, Lancaster) and 1,4- 
diazabicyclo[2.2.2]octane (1.0 g, 8.9 mmol, Aldrich) in CH2CI2 (60 mL) at such a rate 
that the mixture maintained a moderate reflux. After 20 minutes of stirring, the 

25 mixture was diluted with CH2CI2 (150 mL) and washed with water (3 X 150 mL) and 
brine (1 50 mL). The organics were dried over Na2S04 and evaporated leaving the 
silylated cyanohydrin as 35 g of golden oil. This material was treated with 
concentrated HCl (75 mL) in water (25 mL) and then heated to reflux for 2 hours. 
The mbcture was allowed to cool and then made basic with 6.0 M NaOH. The mbcture 

30 was dihited with water (300 mL) and washed with CH2CI2 (2 X 250 mL). It was then 



20 
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made acidic with concentrated HQ, and the product was retracted into CHzOi (2 X 
250 mL). The organics were dried over NazSOA and evaporated leaving the product as 
21 .5 g (71%) of white soUd. NMR (400 MHz, DMS0-D6) 6 ppm 5.22 (s, 1 H) 
6.18 (hr s, 1 H) 7.21 (dd, J5=9.74, 8.91 Hz, 1 H) 7.55 (ddd, ^8.71, 4.56, 2.70 Hz^ 1 
S H) 7.62 (dd,/=6.32, 2.59 Hz, IH) 12.92 (hrs,lH). 

Preparation of Ethyl (5-bromo-2-ihioropheny])(hydroxy)acetate 



OEt 



Br 

10 Siilfiiric acid (1 .0 mL) was added to a solution of 5-bromo-2- 

fluorophenyl)(hydroxy)acetic acid (20.0 g, 80.3 mmoQ in ethanol (150 mL), and the 
solution was heated at reflux for 22 hours. The ethanol was removed by rotary 
evapoiation, and the residue was dissolved in EtOAc. This solution was washed with 
saturated NaHCOs (2 X 200 mL) and brine (200 mL) and then dried over NaaSOA. 

15 Eviration yielded the produa as 20.6 g (93 %) of golden oil *H NMR (400 MHz, 
"F Decoupled, CHLOROFORM-D) 5 ppm 1 .24 (t, ^7.15 Hz, 3 H) 3.55 (d, J^.9S 
Hz, 1 H) 4.25 (m, 2 H) 5.35 (d, ^.56 Hz, 1 H) 6.97 (d, ^8.92 Hz, 1 H) 7.43 (dd, 
>8.71, 2.49 Hz, 1 H) 7.53 (d, ^.49 Ife,^I^r - ■ - 

20 Preparation of Ethyl (5-bromo-2-fhiorophenyI)(oxo)acetate 

O 




Br 

Acetic anhydride (8.0 mL, 85 ramol, Mallinckrodt) was added dropwise to a solution 

of ethyl (5-bromo-2-fluorophenyl)(hydroxy)acetate (19. 1 g, 68,7 mmol) in DMSO (30 

mL) with stirring in a 90 X oil bath. The heat was removed after 3 hours. Water (10 

25 mL) was added, and the mixture was stirred for 30 minutes before being added to a 

separator/ funnel with BtOAc (100 mL). This mixture was washed with brine (3 X 

100 mL) and then dried over MgS04. Solvent was removed by rotary evaporation, 

and the residue was purified by chromatography on a Biotage Flash 75 L silica 

cartridge using 50 % CH2CI2 in heptane as eluent. Yield was 14.0 g (74%) of white 
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solid. *H NMR (400 MHz, Decoupled, CHLOROFORM-D) 6 ppm 1 .40 (t, ^7.15 
Hz, 3 H) 4.44 (q, >7.26 Hz, 2 H) 7.08 (d, 7=8.91 Hz, 1 H) 7.73 (dd, ^8.81, 2.59 
Hz, 1 H) 8.03 (d,>=2.70 Hz, 1 H). 

S Preparation of Ethyl (5-bromo-2-flnorophenyl)(hydroxyi]iuno)ethanoate 



Hydroxylamine hydrochloride (3.S7 51 .4 mmol, Mallinckrodt) and sodium acetate 
- (4.39 g, 53.5 mmol, Mallinckrodt) were added as solids to a solution of ethyl (5- 
bromo-2-fhiorophenyl)(oxo)acetate (12.8 g, 46.4 mmol) in ethanol (30 mL). The 

10 mixture was stirred at room temperature for 3 hours and then at 50 °C for 1 hour. The 
mixture was allowed to cool and was then filtered. The precipitate was washed with 
ethanol, and these washings were added to the filtrate. The filtrate was concentrated 
to an oil Water (200 mL) was added, and the product was extracted into EtOAc. 
The EtOAc was washed with an additional portion of water (100 mL) and then dried 

15 over MgS04. Evaporation left the product as 13.6 g (101%) of oil that was used 
without further purification. NMR and HPLC indicated a mixture of isomers. ^H 
NMR (Major Isomer, 400 MHz, Decoupled, DMS0-D6) 5 ppm 1 .24 (t, >6.95 
Hz, 3 H) 4.24 (q, ^7.05 Hz, 2 H) 7.29 (d, ^8.91. Hz, 1 H) 7.61 (d, >2.49 Hz, 1 H) 
7.68 (dd, J=8.81, 2.59 Hz, 1 H) 12.98 (s, 1 H). 

20 

Preparation of Ethyl S-bromo-l^l-benzisoxazole-^S-carboxylate 



A mixture of ethyl (5-hromo-2-fluorophenyl)(hydroxyimino)ethanoate (2. 1 5 g, 7.4 1 
mmol) and potassium carbonate (1.13 g, 8.18 mmol, Mallinckrodt) in DMSO (10 mL) 
25 was heated in a 100 oil bath for 50 minutes. The mixture was diluted with MTBE 
(100 mL) and washed with water (2 X 100 mL). The organics were evaporated in the 
presence of silica gel, and the product was purified chromatography using a Biotage 
Flash 40 M silica cartridge with 50 % CH2CI2 in heptane as ehient. Yield was 1.44 g 





OEt 
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(72%) of white solid NMR (400 MHz, DMS0-D6) 6 ppm 1 .40 (t, >7. 15 Hz, 3 
H) 4.50 (q, y=7.12 Hz, 2 H) 7.94 (m, 2 H) 8.19 (m, 1 H). 

Example 6*10: 2-{[(5-BromcHl,2-beii2isoxazoI-3-yI)carbonyl]amino}--5- 
5 cyanobenzoic acid 




A solution of sulfuric acid (37.5 mL) in water (12.5 mL) was added to a flask 
containing ethyl 5-bromo-l,2-benzisoxazole-3-carboxylate (1.26 g, 4.67 inmol), and 
the niixture was heated in an 80 oil bath for 3.75 hours. The mixture was then 

10 added to 1 50 mL of water. The precq}itate was collected, washed with water, and 
briefly air dried. The resxilting white solid (711 mg) was sluried in CH2CI2 (30 mL) 
and treated with DMF (20 ^iL) and oxalyl chloride (1.0 mL, 12 mmol). The solvent 
and excess oxalyl chloride were removed by rotary evaporation after 1.7 hours. The 
residue was dissolved in CH2CI2 (20 mL) and treated with tert-butyl 2-amino-5- 

15 cyanobenzoate (547 mg, 2.51 mmol) and pyridine (8 mL). The mbcture was stiired 
overnight and then added to a separatory funnel with 100 mL of EtOAc. A few mL of 
THF were added to improve solubility. This mixture was washed with 1 .0 M HCI (2 X 
100 mL) and brine (100 mL). Product was adsorbed onto silica gel and purified on a 
Biotage Flash 40 M siliga gel cartridge usiug a gradient from 50% CH2CI2 to 75 % 

20 CH2CI2 in heptane as eluent. Product was collected as 647 mg (3 1 %) of white solid as 
the t-butyl ester. tert-Butyl 2-{[(5-bromo-l,2-benzisoxazol-3-yl)carbonyl]amino}-5- 
cyanobenzoate (435 mg, 0.984 mmol) was stirred for 23 hours in a mixture of CH2CI2 
(1 0 mL) and TFA (10 mL). The solvents were removed by rotary evaporation, and the 
residue was recrystalUzed from THF/heptane. Yield was 89 mg of white sohd The 

25 mother liquor was concentrated, and the residue was recxystallized from BtOH/THF 
yielding an additional 162 mg of white solid. Total yield was 251 mg (66%). ^H NMR 
(DMSO-Jtf) 8 12.90 (s, 1 H), 8.86 (d, J= 8.9 Hz, 1 H), 8.43 (d, J= 2.1 Hz, 1 H), 
8.31-8.32 (m, IH), 8.16 (dd,J= 8.8, 2.2 Hz, 1 H), 7.93-7.98 (m, 2 H). 
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Exampk 6.11: 2'((2)l-Beiizisoxazol-3*ylcart>onyQaiiimo]-5-cyanobe^ add 



5 and pxalyl chloride (2.0 mL, 23 mmol). Solvent and excess oxalyl chloride were 
removed by rotaiy evaporation after 2.5 hours of stirring. The residue was dissolved 
in CH2a2 (30 mL), and tert-bntyl 2-amino-5-cyanobenzoate (1.07 g, 4.90 mmol) in 
pyridine (20 mL) was added. After 3.5 hours, the mixture was diluted with CH2CI2 
(100 mL) and washed with 1 M HCl (2 X 100 mL) followed by brine (100 mL). The 

10 product was adsorbed onto silica gel and purified on a Biotage Flash 40 M silica 

cartridge using a gradient from 60% to 75% CH2CI2 in heptane as eluent. Product was 
isolated as 1.16 g of white solid as the t-butyl ester. To a sohition of the 
corresponding tert-hutyl ester (809 nig, 2.23 mmol) in CH2CI2 (25 mL) was added 
TFA (15 mL). The solvents were removed by rotary evaporation after 23 hours. 

15 Methanol was added and then removed by rotary evaporation to remove residual TFA. 
The residue was then recrystallized from 50 mL of 4: 1 ethanol/THF. The collected 
soUds were washed with methanol, CH2CI2, and heptane and then dried at 100 ''C 
under vacuum yielding 258 mg of pale yellow solid. NMR (400 MHz, DMS0-D6) 
6 ppm7.39 (dd,>8.81, 6.32 Hz, 1 H) 7.57 (dd, 7=9.12, 6.43 Hz, 1 H) 7.85 (d, 

20 >9.12 Hz, 1 H) 8.03 (d, ^8.71 Hz, I H) 8.15 (dd, 7=8.71,2.07^^ 



H 



o 




To a shiny of 2,l-beiizisoxazole-3-carboxylic add, as described iaJ. Chem. Soc. (C) 
1970, 2660-2661 ,(1.01 g, 6. 19 mmol) in CH2CI2 (50 mL) was added DMF (20 \xL) 



J=2.2SHz, 1 H) 8.86 (d, ^8.71 Hz, 1 H) 12.95 (s, 1 H). 



Synthesis of 5- and 6- substitated l,2-beiizfsDxazole-3-carboxyIic adds 



o 



25 
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Such as described by in JACS 1975 97 7305. 



5 Example 6,13 2-[(l,2-benzisoxazol-3-ylcarbonyl)aii)mo]-5-cyanobenzoic acid 

l,2-benzisoxazole*3-carboxylic acid (200 mg, 1.23 imnol) was suspended m CH2CI2 
(10 mL) and (C0C1)2 added (725 mg, 0.5 mL, 5.7 nimol). A catalytic amount of DMF 
was then added and the mixture stirred for 4 hrs. The solvent was then removed in 

10 vacuo to give the acid chloride as an oil. The oil was dissolved in CHC^ (10 mL). 
tert-butyl 2-amino-5-cyanobenzoate (270 mg, 1.23 mmol) was added dropwise as a 
solution in THF/ pyridine (5 mUl mL). The solution was stirred at room ten^erature 
for an additional 12 hrs then poured into 1 M HCl (20 mL) and extracted with EtOAc 
(3 X 20 mL). The combined organic solutions were dried over Na2S04 and 

15 concentrated in vacuo. The resulting residue was purified by chromatography (1 % 
MeOH in CHCI3) to give 1 00 mg of the desired amide (22%). This amide was 
dissolved in 10 niL CH2CI2/TFA (1/1) and stirred for 10 hrs at room ten^erature. The 
solvent was then removed in vacuo and the resulting solid was washed with MeOH, 
providiQg 80 mg of the title con5)ound (95%). 

20 

H NMR (400 MHz, DMSO) 7.59 (t, IH), 7.81 (t, IH), 7.96 (d, IH), 8.16 (dd, IH), 
8.24 (d, IH), 8.90 (d, IH), 12.92 (s, IH) 

MS (EI ) m/z (rel. intensity) 307 (M+, 0), 171 (81), 1 19 (59), 1 15 (46), 91 (99), 90 
(30), 78 (31), 65 (26), 64 (59), 62 (46), 61 (68). 
25 HRMS (FAB) calcd for C16H9N3O4+H 308.0671, found 308.0665. 

Example 6.14: 2-[(l,2-benzisoxazol-3-ylcarbonyl)anmio]-5-bromobenzoic acid 



30 
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l,2-beiizisoxazole-3-carboxylic acid (815 mg, 5.0 mmol) was suspended in 
dichloroethane (DCE) (10 mL). Oxalyl chloride (0.545 mL, 6.25 mmol) was added 
followed by a catalytic amount of DMF. The reaction was stirred at room teiTq)erature 
for 5 hrs. The solvent was removed in vacuo, and the resulting oil was redissolved in 

S DCE (10 mL). Methyl 2-aniino-5-bromobenzoate was added dropwise as a solution in 
THF/pyridine (5 mL/2 mL). The mixture was stirred for 48 hrs. The resulting solid 
was filtered and washed with MeOH, giving 925 mg (50%) of the desired amide. The 
esterwas treatedwithLiOH in 1:1:1 THF/MeOH/HzO for 12 hrs followed by 
acidification to give 608 (68%) of the title compoimd. 

10 H NMR (400 MHz, DMSO) 7.58 (t, IH), 7.78 (t, IH), 7.92 (dd, IH), 7.95 (d, IH), 
8.16 (d, IH), 8.24 (d, IH), 8.71 (d, IH), 12.60 (s, IH) 

Schemes 



15 



(C0CI)2 OjN 



CHzClj^SMF 




NSC^^s^A^^tBu l.CHCtj/ pyridin e W^nh 
.N * ^'•^ww 2.ammonlum formate o^^t^^ 



10%Pd/C. 
MeOH/THF 




acid chloride or 
sutfonyl chloride^ 

CHCIa/pyridine 



MSI 





Example 6.16: tert-butyl 2-{[(5-araino-l,2-benzisoxa2ol-3-yl)carbonyl]amiiio}-5- 
cyanobenzoate 



20 




5-Nitro-l,2-benzisoxazole-3-carboxylic (2.08 g, 10 mmol) was suspended in CH2CI2 
(50 mL). Oxalyl chloride (1.1 mL, 12.5 mmol) was added followed by a catalytic 
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amount of DMF. The reaction was stned at room teiiq)erature for 5 te^ The solvent 
was removed in vacuo, and the resnhing residue was redissolved in CHCI3 (50 mL). 
tert-Butyl 2-amino-5-cyanoben2oate was added dropwise as a solution in THF/pyridine 
(40 mL/10 mL). The mixture was stirred for 12 hrs at room tenperature. The 
5 resulting solid was fihered and washed with MeOH, giving 2.9 g (72%) of the desired 
nitro-amide. The nitro-amide was reduced with 10% Pd/C in 100 mL (THF/MeOH, 
1/1) with ammonium formate (4.7 g, 75 mmol) as H2 source. After stirring for 10 hr at 
room temperature the mixture was filter and the resulting solids washed with THF. 
Excess solvent was removed in vacuo and the residue purified by chromatography (1% 
10 MeOH in CHCI3) to give 2. 61 g of the title compound (96%). 

H NMR (400 MHz, CDCI3) 1.69 (s, 9H), 3.90 (bs, 2H), 7.04 (dd, IH), 7.49 (m, 2H), 
7.84 (dd, IH), 8.37 (d, IH), 9.06 (d, IH), 12.76 (s, IH) 

Example 6.17: 2-({[5-(acetylamino)-l,2-bmzisoxa2oi-3-yl]carbonyl}amino)-5- 
15 q^obenzoic add 

o 




tert-Butyl 2-{[(S-amino-l,2-benzisoxazol-3-yl)carbonyl]ant]ino}-5-cyanobenzoate (250 
mg, 0.66 mmol) was dissolved in CHCI3 (10 ml). Pyridine (1 niL) and acetyl chloride ( 

20 57 )aL, 0.8 mmol) were then added and the reaction stirred for 10 hrs at room 
temperature. The resulting mixture was absorbed onto silica and piuified by 
chromatography (2% MeOH in CHCI3) to give 203 mg (73%) of the desired 
acetamide. This amide was dissolved in 10 mL CH2CI2/TFA (1/1) and stirred for 10 
hrs at room temperature. Solvent was removed in vacuo and the rranaining solid was 

25 recrystalized from THF/MeOH to give 1 70 mg (96%) of the title confound. 

H NMR (400 MHz, DMSO) 2.10 (s, 3H), 7.86 (m, 2H), 8.16 (dd, IH), 8.45 (d, IH), 
8.63 (d, IH), 8,91 (d, IH), 10.32 (s, IH), 12.86 (s, IH) 
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Example 6.18: 2-({[5-(beiizoylanimo)-l^-beiizisoxazol-3-yljcarbQoyl}aii^ 
cyanobenzoic add 



S The title conqwund, 168 mg, was synthesized as above from tert-butyl 2- {[(S-amino- 
l,2-benasoxazol-3-yl)carbonyl]aiimo}-S-cyanobenzoate (250 mg, 0.66 ni^ 
benzoyl chloride (175 ^L, 1 .5 mmol). H NMR (400 MHz, DMSO) 7.60 (m, 3H), 7.95 
(d, IH), 8.02 (m, 2H), 8.12 (dd, IH), 8.17 (dd, IH) 8.45 (d, IH), 8.81 (d, IH), 8.92 
(d,lH), 10.62 (s, lH), 12.92 (s, IH). 

10 

Example 6.19: 5-cyaDO-2-[({5-[(phaiylacetyl)ainino]-l,2-benzisoxazol-3- 
yl} carbonyl)aniino]baizoic acid 



yI)carbonyl]amino}-5-cyanobenzoate (250 mg, 0.66 mmoQ and phenylacetyl chloride 
(200 |iL, 1 .5 mmol) to give 92 mg of the title compound. H NMR (400 MHz, 
DMSO) 3.70 (s, 2H), 7.30 (m, 5H), 7.89 (m, 2H), 8.16 (dd, IH), 8.44 (d, IH) 8.63 (s, 
IH), 8.89 (d, IH), 10.57 (s, IH), 12.89 (s, IH). 

Example 6.20: 5-cyano-2-[({5-[(methy]sulfonyl)amino]-l,2-baizisoxazol-3- 
yl}carbonyQ amino]benzoic add 





IS Synthesized as above from tert-butyl 2-{[(5-amino-l,2-benzisoxazol-3- 
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Synthesized as above from tert-butyl 2- {[(S-amino-l ,2-ben2dsoxazol-3- 
yl)carbonyl]an]ino}-5-cyanobenzoate (250 mgj 0.66 mmol) and methanesulfonyl 
5 chloride (1 16 )jL, 1 .5 mmol) to give 194 cig of the title compound H NMR (400 
MHz, DMSO) 3.02 (s, 3H), 7.62 (dd, IH), 7.95 (d, IH), 8.08 (d, IH), 3.16 (dd, IH), 
8.45 (d, IH), 8.63 (d, IH), 8.91 (d, IH), 10.09 (s, IH), 12,87 (s, IH). 

Example 6.21 : 5-cyano-2-i( {5-[(phenylsulfonyl)aiTiino]- 1 ,2-benzisoxazol-3- 
10 yl}carbonyl)ainino]benzoicacid 



Q 




Synthesized as above from tert-butyl 2-{[(5-anmno-l,2-benzisoxazol-3- 
yl)carbdnyl]aniino}-5-cyanobenzoate (250 mg, 0.66 mmol) and bcnzenesulfonyl 
15 chloride (191 jiL, 1 .5 mmol) to give 201 mg of the title compound. H NMR (400 
MHz, DMSO) 7.55 (m, 4H), 7.76 (m, 2H), 7.85 (d, IH), 7.95 (d, IH), 8.16 (dd, IH) 
8.43 (d, IH), 8.88 (d, IH), 10.65 (s, IH), 12.85 (s, IH). 

Example 6.22: 2-[( {5-[(benzylsulfonyl)amino]- 1 ,2-ben2isoxazol-3- 
20 yl}carbonyl)amino]-5-cyanobenzoic acid 
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Synthesized as above from tert-butyl 2- {[(S-amino-l ,2-ben2isoxa2ol-3- 
yI)carbonyl]a^lino}-5-cyanobenzoate (250 mg, 0.66 mmol) and a-toluencsulfonyl 
5 chloride (200 ^L, 1.5 mmol) to give 1 02 mg of the title compound H NMR (400 
MHz, DMSO) 4.52 (s, 2H), 7.30 (m, 5H), 7.55 (dd, IH), 7.92 (d, IH), 8.07 (d, IH), 
8.16 (dd, IH), 8.45 (d, IH), 8.93 (d, IH), 10.21 (s, IH), 12.94 (s, IH). . 

Example 6.23: 5-cyano-2-{[(5-{[(4-fhiorophenyl)sulfonyl]amino}-l,2-beiizisoxazol- 
10 3-yl)carbonyl]anmio} benzoic acid 




Synthesized as above from tert-butyl 2-{[(5-amino-l,2-benzisoxazol-3- 
yl)carbonyl]amino}-5-cyanobenzoate (250 mg, 0.66 mmol) and 4- 
15 fluorobcnzencsulfonyl chloride (200 mg, 1 .0 mmol) to give 205 mg of the title 

compound H NMR (400 MHz, DMSO) 7.40 (m, 2H), 7.49 (dd, IH), 7.80 (m, 2H), 
7,87 (d, IH), 7.94 (d, IH), 8.16 (dd, IH), 8.44 (d, IH), 8.88 (d, IH), 10.66 (s, IH), 
12.91 (s, IH). 

20 Example 6.24: 5-cyano-2-[({5-[(methoxyacetyl)amino]-l,2-benzisoxazol-3- 
yl} carbonyl)amino]benzoic add 
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Synthesized as above from tert-butyl 2-{[(S-aiiimo-l,2-benzisoxazol-3- 
y^carbonyl]amino}-5-cyanoben2oate (150 n^, 0.44 mmol) and methoxyacetyl chloride 
5 (40 nL, 0.44 mmol) to give 1 06 mg of the title compound. H NMR (400 MHz, 
DMSO) 3.41 (s, 3H), 4.07 (s, 2H), 7.90 (d, IH), 7.96 (dd, IH), 8.17 (dd, IH), 8.45 
(d, IH), 8.72 (d, IH), 8.91 (d, IH), 10.19 (s, IH), 12.89 (s, IH) 

Example 6.25: 5-cyano-2-[({5-[(cyclobutylcarbonyQamino]-l,2-beDzisoxazol-3- 
10 yl}carbonyl)amino]benzoic acid 




Synthesized as above from tert-butyl 2- {[(5-aniino- 1 ,2-benzisoxazol-3- 
yl)carbonyl]amino}-5-cyanobenzoate (150 mg, 0.44 mmol) and cyclobutylcarbonyl 
15 chloride (50 jxL, 0.44 mmol) to give 1 12 mg of the title compound. H NMR (400 
MHz, DMSO) 1.85 (m, IH), 1.95 (m, IH), 2.14 (m, 2H), 2.26 (m, 2H), 3.27 (m, IH), 
7.88 (d, IH), 8.17 (dd, IH), 8.45 (d, IH), 8.66 (d, IH), 8.90 (d, IH), 10.11 (s, IH), 
12.89 (s, IH). 

20 Example 6.26: S-cyano-2-[({6-[(methyIsdfonyl)a]imo]-l,2-ben^ 
yl}carbonyl) aniino]benzoic acid 
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Synthesized as above from tCTt-butyl 2-{[(6-aiiiino-l,2-benzisoxa2ol-3- 
yl)ca]tonyl]aimiio}-S-cyanobeiizoate (2S0 mg, 0.66 mmol) and methanesulfonyl 
5 cMoride (1 00 ^L, 1 .28 mmol) to give 220 mg of the title con5)Ound. 

H NMR(400MH2, DMSO) 3.19 (s, 3H), 7.35 (dd, IH), 7.65 (d, IH), 8.14 (d, IH), 
8.16 (d, IH), 8.45 (d, IH), 8.89 (d, IH), 10.59 (s, IH), 12.87 (s, IH) 

Example 6.27: 5-cyano-2-[({6-[(phenylsulfonyl)aniino]-l,2-.benzisoxa2ol-3- 
10 yl}carbonyl)ainino]ben2oicacid 




Synthesized as above from teit-butyl 2- {[(6-aniino-l, 2-ben2isoxaz6l-3- 
yl)carbonyI]aniino}-5-cyanobenzoate (250 mg, 0.66 mmol) and benzenesulfonyl 
IS chloride (1 SO fiL, 1 . 1 7 mmol) to give 252 mg of the title compound H NMR (400 
MHz, DMSO) 7.29 (dd, IH), 7.55 (m, 4H), 7.88 (m, 2H), 8.05 (d, IH), 8.15 (dd, IH), 
8.43 (d, IH), 11.14 (s, IH), 12.79 (s, IH). 

Example 6.28: 5-cyano-2-{[(6-{((4-fluoroplienyl)sulfonyl]amino}-l,2-benzisoxazol- 
20 3-y^carbonyl]amino}benzoic acid 
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Synthesized as above from tert-butyl 2-{[(6-aiiimo-l,2-benzisoxazol-3- 
yl)carbonyl]ammo}-5-cyanobenzoate (250 mg, 0.66 mmol) and 4- 
5 fluorobenzenesulfonyl chloride (200 mg, 1 .0 mmol) to give 256 mg of the title 

compound H NMR (400 MHz, DMSO) 7.29 (dd, IH), 7.42 (m, 2H), 7.57 (d, IH), 
7.94 (m, 2H), 8.07 (d, IH), 8.16 (dd, IH), 8.43 (d, IH), 8.85 (d, IH), 11.15 (s, IH), 
12.80 (s, lH). - - 

10 Example 6.29: 2-[({6-[(benzylsulfonyl)amino]-l,2-benzisoxazol-3- 
yl}carboi^l)amino]-5-cyanobenzoic add 

o 




Synthesized as above from tert-butyl 2-{[(6-amino-l,2-benzisoxazol-3- 
15 yQcaibonyI]amino}-5-cyanobenzoate (250 mg, 0.66 mmol) and a-tohienesulfonyl 
chloride (200 \iL, 1.5 mmol) to give 140 mg of the title compound. HNMR (400 
MHz, DMSO) 5.17 (s, 2H), 7.00 (d, IH) 7.50 (m, 5H), 7:78 (d, IH), 8.16 (dd, IH), 
8.43 (d, IH), 8.87 (d, IH), 10.21 (s, IH), 12.78 (s, IH). 



20 
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Exampk 6.30: 2-{[(6-ainino-l,2-benzisoxazol-3-yl)carbonyl]anm 
acid 




5 Synthesized as above fromtert-butyl 2-{[(6-aniino-l,2-benzisoxazol-3- 

yl)carbonyl]aniino}-5-cyanobeii2oate (250 mg, 0.66 nimol) to give 165 mg of the title 
compound HNMR (400 MHz, DMSO) 6.73 (d, IH), 6.80 (IH, dd), 7.78 (d, IH), 
8.14 (dd, IH), 8.43 (d, IH), 8.87 (d, IH), 12.70 (s, IH), 

10 Example 6.31: 5-cyano-2-({[5-(ethylamino)-l,2-benzisoxazol-3- 
yljcarbonyl} amino)benzoic acid 




15 General Procedure: 



^s^KiM 1. aldehyde, NaCNBHa. AcOH ^^^NH 




2.TFA 




teft-Butyl 2-{[(5-aniino-l,2-benzisoxazol-3-yl)carbonyI]aniino}-5-cyanoben2oate (150 
mg, 0.44 mmol) was suspended in 5 mL of THF/MeOH (1/1). To the suspension was 
20 added acetaldehyde (22 |iL, 0.4 mmol), sodium cyanoborohydride (NaCNBHs) (25 
mg, 0.4 mmol) and 0. 1 mL of acetic acid (AcOH). The reaction was monitored by 
" HPIXJ and was diluted with 50 mL of CH2a2 when complete. The organic solution 
was washed with brine, dried over Na2S04 and concentrated to a yellow solid. This 
solid was dissolved in 10 mL CH2CI2/TFA (1/1) and stirred for 10 hrs at room 
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teiiq)erature. Solvent was removed in vacuo and the remaining solid was washed with 
MeOH to give 60 mg of the title compound. H NMR (400 MHz, DMSO) 1 .23 (t, 
3H), 3.08 (q, 2H), 7.06 (d, IH), 7.13 (dd, IK), 7.65 (d, IH), 8.13 (dd, IH), 8.42 (d, 
IH), 8.90 (d, IH), 12.79 (s, IH) 

5 

Example 6.32: 5-cyano-2-[({5-[(cyclopropyhnethyl)amino]-l,2-baizisoxazoI-3- 
yl}carbonyl)amino]benzoic acid 



10 



20 




Synthesized as above from tert-butyl 2-{[(5-aniino-l,2-benzisoxazol-3- 
yl)carbonyl]an]ino}-S-cyanobenzoate (150 nog, 0.44 mmol) and (^clopropyl 
carboxaldehyde (33 )xL, 0.45 mmol) to give 58 mg of the title confound. H NMR 
. (400 MHz, DMSO) 0.27 (m, 2H), 0.52 (m, 2H), 1.09 (m, IH), 2.96 (d, 2H), 7.14 (s, 
15 IH), 7.22 (d, IH), 7.68 (d, IH), 8.15 (dd, IH), 8.44 (d, IH), 8.91 (d, IH), 12.80 (s, 
IH). 

Example 6.33: 5-cyano-2-[({5-[(2-methoxyethyl)aniino]-l,2-benzisoxa2ol-3- 
yl}carbonyl)ainino]benzoic acid 




0CH3 



Synthesized as above from tert-butyl 2-{[(5-amino-l,2-ben2isoxazol-3- 
yl)carbonyl]aniino}-5-cyanobenzoate (150 mg, 0.44 mmol) and methoxyacetaldehyde 
(40 mg, 0.45 mmol) to give 75 mg of the title confound. H NMR (400 MHz, 
25 DMSO) 3.25 (t, 2H), 331 (s, 3H), 3.56 (t, 2H), 7.10 (d, IH), 7.20 (dd, IH), 7.66 (d, 
IH), 8.15 (dd, IH), 8.44 (d, IH), 8,92 (d, IH), 12.79 (s, IH). 
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Example 6.34: 5-cyano-2-[({5-[(2-hydroxyethyl)aitiino]-l,2-benzisoxa2ol-3- 
yl}carbonyl)ainino]benzoic acid 




Synthesized as above from tert-butyl 2-{[(5-amino-l,2-ben2isoxa2ol-3- 
yl)carbonyl]amino}-5-cyanobenzoate (150 mg, 0.44 mmol) and tert- 
butyldimethylsiloxyacetaldehyde (85 ^L, 0.45 mmol) to give 1 1 1 mg of the title 
compound H NMR (400 MHz, DMSO) 3. 15 (t, 2H), 3.63 (t, 2H), 7.09 (d, IH), 7. 1 8 
10 (dd, IH), 7.65 (d, IH), 8.15 (dd, IH), 8.43 (d, IH), 8.91 (d, IH), 12.79 (s, IH). 



Example 6*35: 5-cyano-2-[({5-[(2,3-dihydroxypropyl)amino]-l,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic acid 




15 

Synthesized as above from tert-butyl 2-{[(5-amino-l,2-benzisoxazol-3- 
yl)carbonyl]amino}-5-cyanobenzoate (150 mg, 0.44 mmol) and glyceraldehyde dimer 
(40 mg, 0.21 mmol) to give 91 mg of the title con?)ound. H NMR (400 MHz, 
20 DMSO) 2.96 (dd, IH), 3.22 (dd, IH), 3.42 (m, 3H), 3.70 (m, IH), 7.09 (d, IH), 7.21 
(dd, IH), 7.65 (d, IH), 8.15 (dd, IH), 8.43 (d, IH), 8.92 (d, IH), 12.81 (s, IH). 

Example 6.36a: 5-cyano-2-( {[5-(dimethylamino)- 1 ,2-benzisoxazol-3- 
yI]carbonyl}amino)benzoic acid 
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P 



Synthesized as above fromtert-butyl 2-{[(S-animo-ly2-benzisoxazol-3> 
yl)carb6nyl]aiiimo}-5-cyanobenzoate (150 rag, 0.44 inmol), fonnaldehyde (0.5 mL, 
6.25 imiol) and NaCNBHs (95 mg, 1 .5 mmol) to give 85 nig of the title connpound. H 
5 NMR (400 MHz, DMSO) 2.99 (s, 6H), 7.24 (d, IH), 7.35 (dd, IH), 7.77 (d, IH), 
8.15 (dd, IH), 8.43 (d, IH), 8.91 (d, IH), 12.84 (s, IH). 

Example 6.36b: tert-butyl2-({[6-(acetyloxy)-l,2-benzisoxazol-3- 
yl]carbonyl} amino)-5-cyanobcnzoatc 



6-Hydroxy-l,2-benzisoxazole-3-carboxyKc acid (4.5 g, 25 mmol) was dissolved in 25 
mL of acetic anhydride. Several drops of concentrated sulfuric acid were added and 
the solution stirred at room temperature. After 4 h the reaction was poured onto ice 

15 and then extracted with CH2CI2. The organic solution was dried over Na2S04 and 
concentrated to give 6-acetoxy-l,2-benzisoxazole-3-carboxyfic add as white.solid. 
This solid (2.8 g, 12.7 mmol) was suspoided in 100 mL CH2CI2 and 2.5 mL of oxalyl 
chloride was added followed by 10 drops of DMF. The reaction was stirred at room 
temperature for 3 h. The solution was concentrated to an off white solid and then 

20 redisolved in 100 mL CHCI3. To this solution was added tert-butyl 2-amino-5- 

cyanobenzoate as a solution in THF/pyridine (40 mL/lO mL). After stirring for 12 h at 
room tenq>erature the solution was concentrated to a pink solid. The solid was 
dissolved in EtOAc and washed with IN HCl. The organic solution was dried over 
Na2S04 and then concentrated to a white solid which was washed with MeOH to give 



10 




o, 



o 
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2.55 g of the tide compound. H NMR (300 MHz, CDCfe) 1 .69 (s, 9H), 2.40 (s, 3H), 
7.25 (dd, IH), 7.53 (d, IH), 7.86 (dd, IH), 8.30 (d, IH), 8.38 (d, IH), 9.05 (d, IH), 
12.84 (s, IH). 

5 Example 6.37: 2-({[6-(acetylo>Q^)-l,2-ben2isoxazol-3-yl]carbonyl}aii^ 
cyanobenzoic add 

tcrt-Butyl 2-( {[6-(acetyloxy)- 1 ,2-benzisoxazol-3-yl]carbonyl} aniino)-5-cyanobenzoate 
(250 mg, 0.59 mmol) was dissolved in 10 mL CH2CI2/TFA (1/1) and stirred for 3 h at 
room ten^erature. Solvent was removed in vacuo and the remaining solid was 
10 washed with MeOH to give 206 mg of the title con5)oimd. HNMR(400MHz, 

DMSO) 2.35 (s, 3H), 7.39 (dd, IH), 7.85 (d, IH), 8.16 (dd, IH), 8.22 (d, IH), 8.44 
(d, IH), 8.89 (d, IH), 12.87 (s, IH) 

Example 6J8a: tert-butyl 5-cyano-2-{[(6-hydroxy-l,2-beDzisoxazol-3- 
IS yl)carbonyl]amino}benzoate 



tert-Butyl 2-( {[6-(acetyloxy)- 1 ,2-beiizisoxa2ol-3-yl]carbonyl} anaino)-5 cyanobenzoate 
20 (1.93 g, 4.58 mmol) was suspended in 100 mL THF/MeOH (1/1), A solution of 
K2CO3 in 50 mL of H2O and stirred for 3 h at room temperature. 50 mL of 1 N HCl 
was added and the resulting precipitate was fQtered and dried overnight at 50 C in a 
vacuum oven to give 1 .61 g of the title conqjound. H NMR (400 MHz, DMSO) 1 .60 
(s, 9H), 7.04 (dd, IH), 7.14 (d, IH), 7.97 (d, IH), 8.16 (dd, IH), 8.39 (d, IH), 8.77 
25 (d, IH), 10.73 (s, IH), 12.32 (s, IH). 

Example 6.38b: 5-cyano-2-{[(6-hydro3qr-l,2-benzisoxa2ol-3- 
yl)carbonyl]amino} benzoic acid 

30 tert-Butyl 5-cyano-2- {[(6-hydro>c/-l ,2-benzisoxazol-3-yl)carbonyI]ainmo}benzoate 
(250 mg, 0.60 mmol) was dissolved in 10 mL CH2CI2/TFA (1/1) and stirred for 4 h at 
room ten^erature. Solvent was removed in vacuo and the remaining solid was 



o 
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washed with MeOH to give 213 mg of the title conq)ound. H NMR (400 MHz, 
DMSO) 7.03 (dd, IH), 7.13 (d, IH), 7.99 (d, IH), 8.16 (dd, IH), 8.44 (d, IH), 8.89 
(d, IH), 10.73 (s, IH), 12.87 (s, IH) 



Example 639: 2-({[6-(beii2yloxy)-l,2-ben2asoxazol-3-yl]cafbonyl}ainino)-5- 
cyanobenzoic acid 




1. R0H. PPha . DEAD 

2. TFA 




0-R 



10 



15 



20 




tert-Butyl 5-cyano-2-{[(6-hydroxy-l,2-benzisoxazol-3-yl)carbonyl]ainm^ 
(250 mg, 0.66 mmol) was dissolved in 10 mL of THF. To this solution was added 
benzyl alcohol (1 55 ]xL, 1.5 mmol), trq)henyl phosphine (393 mg, 1 .5 mmol) and 
diethylazodicarboxylate (236 ^L, 1 .5 mmol). After stirring at room ten5)erature for 12 
h the reaction was diluted with 50 mL of CH2CI2 and filterd through SiOi. The organic 
solution was concentrated to a oil and redisolved in 10 mL CH2C12/TFA (1/1) and 
stirred for 4 h at room tenq3erature. Solvent was removed in vacuo and the remaining 
solid was washed with MeOH to give 35 mgofthe title confound HNMR(400 
MHz, DMSO) 5.27 (s, 2H), 7.24 (dd, IH), 7.37 (m, IH), 7,43 (m, 2H), 7.51 (m, 2H), 
7.61 (d, IH), 8.06 (d, IH), 8.15 (dd, IH), 8.44 (d, IH), 8.89 (d, IH), 12.84 (s, IH). 



Example 6.40: 5-cyano-2- {[(6-methoxy- 1 ,2-benzisoxazol-3- 
25 yI)carbonyl]amino} benzoic acid 
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P 

Synthesized as above from tert-butyl 5-cyaiio-2-{[(6-hydroxy-l,2-benzisoxazol-3- 
yOcaibonyl]ainmo}ben2oate (250 mg, 0.66 mmol) and MeOH (60 ^iL, 1.5 mmol) to 
5 give 154 mg of the title compound. H NMR (400 MHz, DMSO) 3.91 (s, 3H), 7. 17 
(dd, IH), 7.51 (d, IH), 8,04 (d, IH), 8.15 (dd, IH), 8.44 (d, IH), 8.89 (d, IH), 12.81 
(s,lH). 

Example 6.41: 2-[({6-[(benzylsulfonyl)oxy]-l,2-benzisoxa2ol-3-yl}carbon3d)a^ 
10 5-cyanobenzoic acid 




15 ten-Butyl 5-cyano-2- {[(6-hydroxy- 1 ,2-benzisoxazol-3-yl)carbonyl]aniino}benzoate 
(250 mg, 0.66 mmol) was dissolved in CHCI3 (10 ml). Pyridine (1 mL) and a- 
toluenesulfonyl chloride (400 mg, 2. 1 mmol) were then added and the reaction stirred 
for 12 h at 50 C. The solvent was removed in vacuo and the resulting solid washed 
with MeOH. This solid was dissolved in 10 mL CH2CI2/TFA (1/1) and stirred for 10 

20 hrs atroomtenperature. Solvent was removed in vaciio and the remaining solid was 



.124- 



wo 2004/018428 



PCT/US2003/024796 



washed with MeOH to give 240 rag of the title con^unil H NMR (400 MHz, 
DMSO) 5.14 (s, 2H), 7.45 (m, 3H), 7.54 (m, 2H), 7.92 (d, IH), 8.17 (dd, IH), 8.27 
(d, IH), 8.45 (d, IH), 8.89 (d, IH), 12.91 (s, IH). 



5 Example 6.42: 5-cryano-2-[({6-[(phenylsulfonyl)oxy]-l,2-ben2isoxa2ol-3- 
yl}carbonyl)aniino]beiizoic add 



IS 



20 




Synthesized as above jBrom tert-butyl 5-cyano-2-{[(6-hydroxy-l,2-benzisoxazol-3- 
10 y])carbonyl]aniino}benzoate (250 mg, 0.66 mmol) and beozenesulfonyl chloride (400 
pL, 3. 1 mmoO to give 235 mg of the title compound. H NMR (400 MHz, DMSO) 
7.24 (dd, IH), 7.70 (t, 2H), 7.80 (d, IH), 7.86 (t, IH), 7.92 (m, 2H), 8.17 (dd, IH), 
8.19 (d, IH), 8.45 (d, IH), 8.85 (d, IH), 12.86 (s, IH). 



Example 6.43: Methyl 5-faronio-2-({[5-(chlorosulfonyl)-l,2-benzisoxazoi-3- 
yl]carbo]^l} amino)benzoate 



OCH3 

l2 



CHCI3, pyridine 



1. R1R2N 



2. UOH 





EthyH,2-benzisoxazole-3-carboxylate (10 g, 52 mmol) was dissolved in 100 mL of 
dilorosulfonic acid and heated to 80 C. After 16 h the reaction was cooled to room 
temperature^ poured onto ice and then extracted with EtOAc. The organic solution 
was dried over Na2S04 and then concentrated to a brown oil. This oil was dissolved in 
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60 mL of thionyl chloride and heated to 50 C. After 6 h excess reagent was removed 
in vacuo and the remaining residue dissolved in 300 mL CHCI3. Methyl-2-ammo-5- 
hromobenzoate was added as a solution in 100 mL CHCI3 and 10 mL pyridine. After 
stirring overnight at room ten^erature the resulting prec^itate was filtered providing 



5 3.96 g of the title compound H NMR (400 MHz, CDCI3) 3.80 (s, 3H), 7.77 (dd, IH), 
7.92 (d, IH), 8.27 (d, IH), 8.32 (dd, IH), 8.82 (d, IH), 9.12 (d, IH), 12.63 (s, IH) 



Methyl 5-bromo-2-({[5-(chlorosulfonyl)-l,2-benzisoxazol-3-yl]carbonyl} 
amino)benzoate (250 mg, 0.53 ramol) was suspended in 5 mL of THF. Morpholine 
(0.5 mL, 5.7 mmol) was added and the reaction warmed to 50 C. Solvent was 
15 removed m vacuo and the resulting solid washed with MeOH. This solid was 

suspended in 5 mL THF and 1 mL water and 50 mg LiOH was added. After 5 h the 
reaction was acidified with 1 N HCl and extracted with EtOAc. The organic solution 
was dried over NaaSOA and concentrated to a white solid which was suspended in 
MeOH and filtered giving 140 mg of the title compound H NMR (400 MHz, DMSO) 



20 2.94 (m, 4H), 3.65 (m, 4H), 7.93 (dd, IH), 8.1 1 (dd, IH), 8.16 (d, IH), 8.23 (d, IH), 



Example 6.45: 2-({[5-(anilinosiilfonyl)-l,2-benzisoxazol-3-yl]carbonyl}amino)-5- 
bromobenzoic acid 



Example 6.44: 5-hromo-2-({[5-(morpholin-4-ylsulfonyl)-l,2-benzisoxa2ol-3- 
yl]carbonyl}amino)benzoic acid 

Q 





10 



8.54 (d, IH), 8.69 (d, IH), 12.68 (s, IH). 



o 




NH 



25 
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Synthesized as above fixmiinetl^l S-bromo-2-({[S-(cIilorosu]foi]yQ-l,2-benzisoxazol- 
3-yl]carbonyl} ainmo)benzoate (250 mg, 0.53 mmoQ and amline (0.5 naL, 5.3 mmol) 
to give 99 mg of the title compound. H NMR (400 MHz, DMSO) 7.04 (t, IH), 7.1 1 
5 (d, 2H), 7.23 (2H), 7.93 (dd, IH), 8.07 (dd, IH), 8.12 (d, IH), 8.16 (d, IH), 8.64 (d, 
IH), 8.67 (d, IH), 10.52 (s, IH), 12.68 (s, IH). 

Example 6.46: 2-({[5-(diniethylainiDOSulfonyl)-l,2-benzisoxazol-3- 
yr|carbonyl}amino)-5-bronx)benzoic acid 



iSyniih^ized as above fix>m metl^l 5-bromo-2-( {[5-(chIorosulfoayl)-l ,2-rbeDzisoxazol- 
3-yl]carbonyl} amino)benzoate (250 mg, 0.53 mmol) and dimethylamine (1 .0 mL, 2.0 
mmol) to give 130 mg of the title conpound. H NMR (400 MHz, DMSO) 2.67 (s, 
15 6H) 7.93 (dd, IH), 8.13 (dd, IH), 8.16 (d, IH), 8.21 (d, IH), 8.54 (d, IH), 8.69 (d, 
IH), 12.67 (s, IH). 

Example 6.47: 2-({[5-(diethylaininosulfonyl)-l,2-benzisoxazol-3-yl]carbonyl}amino)- 
5-bromobenzoicacid . 



Synthesized as above from methyl 5-bromo-2-({[5-(chlorosulfonyl)-l,2-ben2dsoxazol- 
3-yI]carbonyl} amino)benzoate (250 mg, 0.53 mmol) and diethylamine (0.2 mL, 1.94 
mmol) to give 150 mg of the title compound. H NMR (400 MHz, DMSO) 1.07 (t. 



25 3H), 3.22 (q, 2H), 7.93 (dd, IH), 8. 16 (m, 3H), 8.58 (t, IH), 8.69 (d, IH), 12.66 (s, 
IH). 



o 





20 
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Example 6.48: 2-({[5-(benzyIaminosulfonyI)-l,2-beD23SOxazol-3-yl]carbonyl}aniin 
S-bromobenzoic acid 



15 



20 




Synthesized as above from methyl S-brom6-2-({[S-(chlorosu]fonyQ-l,2-benzisoxazol- 
3-yl]carbonyl} amino)benzoate (250 n^, 0.53 mmol) and benzylamine (0.2 mL,1.83 
mmol) to give 131 mg of the title confound. H NMR (400 MHz, DMSO) 4 .04 (d, 
2H), 7.19 (m, 5H), 7.93 (dd, IH), 8.11 (d, IH), 8.17 (d, IH), 8.46 (t, IH), 8.58 (t, 
ID IH), 8.69 (d, IH), 12.66 (s, IH). 

Example 6.49: 2-({[5-(aininosulfo]Qrl)-l^-benzisoxazol-3-yl]carbonyl}amino)-5- 
Ix'omobenzoic add 




Synthesized as above from methyl 5-bromo-2-({[5-(chlorosulfonyl)-l,2-benzisoxazol- 
3-yl]carbonyl} amiiio)benzoate (250 mg, 0.53 mmol) and ammonia (4.0 mL, 2.0 
mmol) to give 220 mg of the title compound. H NMR (400 MHz, DMSO) 7.63 (s, 
2H), 7.93 (dd, IH), 8.16 (m, 3H), 8.69 (dd, IH), 12.67 (s, IH). 

Example 6.50: 2-( {[5-(niethylaminosulfonyl)-l ,2-benzisoxa2ol-3-yl]carbonyl}amino)- 
5-hromobenzoic acid 
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Br, 




Synthesized as above frommetbyl 5-broino-2-({[5-(chlorosulfonyl)-l,2-beiizisoxazol- 
3-yl]carboiiyI} ainino)beiizoate (250 rag, 0.53 inmol) andmethylamine (5.0 mL, 10 
S mmol) to give 300 n^ofthe title compound. H NMR (400 MHz, DMSO) 2.45 (d, 
3H), 7.75 (q, IH), 7.93 (dd, IH), 8.16 (m, 3H), 8.64 (d, IH), 8.69 (d, IH), 12.65 (s, 
IH). 

Example 6.51: 2-({[5-(p)aTolidin-l-ylsulfonyl)-l,2-benzisoxazol-3- 
10 yl]carbonyl}aimno)-5-hromoben2oic acid 



Synthesized as above from methyl 5-bromo-2-({[5-(chlorosulfonyl)-l,2-ben2isoxazol- 
3-yl]carbonyl} amino)baizoate (250 mg, 0.53 nrniol) and pyirolodine (.125 mL, 1.5 



15 mmol) to give 260 mg of the title compound H NMR (400 MHz, DMSO) 1.67 (m, 
4H) 3.20 (m, 4H), 7.93 (dd, IH), 8.13 (dd, IH), 8.16 (d, IH), 8.19 (m, 2H), 8.58 (t, 
IH), 8.69 (d, IH), 12.67 (s, IH). 




Example 6.52: 5-Cyano-2-({[6-(2-methylphenyl)-l,2-benzisoxazol-3- 
20 yl]carbonyl}amino)benzoic acid 
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CX)2H 



Prqforation Pa: Ethyl 6-(2-meth3^henyQbeiizoisoxazole-3-carboxyIate. 




O. 



OEt 



5 A mbcture of ethyl 6-broniobeDzoisoxazole-3-carboxylate (550 mg, 1 .39 mmol), o- 
tolylboronic acid (377 mg, 1.5 eq), Pd(PPh3)4 (171 mg, 0.08 eq), toluene (10 mL), 
edmnol (1 .5 iiiL), and 1 M NazCOs (1 .5 ihL) is stirred at reflux for 3.5 h. The reaction 
mixture is diluted with CH2CI2 (0. 1 L) and H2O (0. 1 mL). The CH2CI2 solution is dried 
(Na2S04), filtered, and evaporated The residue is purified by silica chromatography 
10 (heptane/EtOAc) to give Preparation Pa: NMR (300 MHz, CDCb) 5 8.14 (IH), 
7.61 (2H), 7.42 (IH), 7.35-7.2 (IH), 4.59 (2H), 2.28 (3H), 1.51 (3H). 

A mixture of Preparation Pa (440 mg, 1.6 mmol) and 5-cyanoantbranilic acid (260 
mg, 1 .6 mmol) and 3 equiv of NaH (192 nog of 60% NaH in mineral oil) in DMF (3 
IS mL) at rt under N2 is stirred overnight. The reaction mixture is added dropwise to 0. 1 
L of aq 1 N HCl. The precq)itated solid is collected and washed with water, heptane 
and iPrOH. It is recrystalUzed fi-om EtOH to give a white solid: NMR (300 MHz, 
DMSO-d«) $8.94 (IH), 8.45 (IH), 8.28 (IH), 8.18 (IH), 7.91 (IH), 7.56 (IH), 7.40- 
7.25 (4H) 2.24 (3H); MS (ESI-) m/z 396.22; Anal. C 69.19, H 3.85, N 10.64. 

20 

Example 6.53: 5-Cyano-2-({[6-(3,5-dimethyllsoxazol-4-yI)-l^-beiizisoxazoIr3- 
^]carbonyl}amino)beiizoic add 
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CN 




CO2H 



This txarapk, prepared from ethyl 6-(3,5-dimethyl)-3-isoxazolecarbox}^e and 1,1- 
dimethyl S-cyanoanthranflate as described for Example 6.53, is isolated as a solid: 
NMR (300 MHz, DMS0-d6) 6 8.94 (IH), 8.42 (IH), 8.32 (IH), 8.20 (IH), 8.05 (IH), 
5 7.63 (IH), 2.30 (6H); MS (ESI-) m/z 401 .14; H2O 4. 19% (0.98 equiv); Anal. C 59.89, 
H 3.86, N 13.27. 

Example 6.54: 5-Cyano-2-(({5-[4-(morpholiii-4-ylcarbonyl)phenyl]-l,2- 
ben2isojrazol-3-yl}cart)onyl)a]iimo]beiizoic ad^ 



1 S 1,1-Diinetliylethyl 2-[(6-bromobeiizoisozazoIe-3-carbonyI)aiiiino]-5-cyanobenzoate. 

To a mixture of ethyl 6-bromobenzisoxazole*3-carbo^late (2.0 g, 7.4 mmol) and t- 
butyl 5-cyanoanthranilate (1.62 g, 7.4 mmol) in toluene (27 mL) is added NaH (1.5 g 
of a 60% mineral oil dispersion, 3.8 mmol) under N2. The reaction mixture is stirred 




CN 

NH 



COjH 



Preparation Pb: 
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overnight at it. This mixture is diluted with aq 1 N HQ, extracted with EtOAc (0.2 L). 
The EtOAc solution is dried and concentrated to give Preparation Pb as a solid: 
NMR (300 MHz, CDCI3) 5 12.8 (IH), 9.05 (IH), 8.38 (IH), 8.18 (IH), 7,92 (IH), 
7.82 (IH), 7.61 (IH), 1.69 (9H). 

5 

Preparation Pa 

14-I>imethylethyl2-[(5-bromobenzoisoxazole-3-carbonyI)amino]-5-cyan 
This Preparation is made from ethyl S-bromobenzisoxazole-3-carboxylate and t-butyl S- 
10 cyanoantfaranflate by the procedure given for Preparation Pb. 

Preparation Pd: 



15 1,1-DimethylethyI 5-cyano-2-({5-[4-(morpholin-4- 

carbonyI)phenyl]benzo[if]isoxazole-3-carbonyl}amino]benzoate. A mixture of 
Preparation Pc (615 mg, 1.39 mmol), 4-(morphoIin-4-ylcarbonyl)phenylboronic acid 
(536 mg, 1.5 equiv), Pd(PPh3)4 (118 mg, 0.08 equiv), tohiene (15 mL), EtOH (2 mL), 
and 1 M aq NazCOa (2 mL) is stirred at reflux for 2.75 h. The reaction mbcture is 

20 diluted with CH2CI2. The reaction mixture is filtered througji Celite. The CH2CI2 

solution is dried (Na2S04), filtered, and evaporated The residue is triturated with hot 
MeOH (SO mL). After cooling to rt a soUd is collected by filtratioa The solid is 
washed with MeOH and hq>tane, and dried to give Preparation Pd as an off-white 



soKd: 'H NMR (300 MHz, DMSO-d^) 5 8.85 (IH), 8.43 (IH), 8.39 (IH), 8.11 (IH), 
25 8.09 (IH), 8.02 (IH), 7.81 (2H), 7.57 (2H), 3.8-3.4 (8H), 1.65 (9H). 



NMR (300 MHz, DMSO-dfi) 5 12.97 (IH), 8.94 (IH), 8.41 (IH), 8.10 (6H), 7.80 




CO2BU* 



This Example, made by TFA deprotection of Preparation Pd is isolated as a solid: ^H 
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(IH), 7.53 (IH), 3.7 (8H); MS (CI) m/z (rel intensity) 497; AnaL C 65.33, H 4.04, N 
11.28. 



Example 6.55: 2-({[5-(2-Acety^henyI)-l^-benzisoxazol-3-^]carbonyl}ainmo)-5- 
5 ^anobenzoic add 

CN 





Preparation Pe: 




10 

1,1-Dimethyletfayl 2-{[5-(2-acety]^henyQbenzo[</]isoxazoIe-3-carbonyllaiiimo}-5- 
cyano-benzoate. This Preparation, made from Preparation Pc and 2- 
acetylphenylboronic acid by the procedure givoi for Preparation Pd, is isolated as a 
solid; *H NMR (300 MHz, CDCI3) 512.86 (IH), 9.04 (IH), 8.49 (IH), 8.39 (IH), 7.82 
15 (IH), 7.72 (IH), 7.67 (IH), 7.4-7.6 (4H), 2.19 (3H), 1.69 (9H). 

This Exaniple, made by TFA dqirotection of Preparation Pe is isolated as solid: ^H 
NMR (300 MHz, DMSO-dc) 5 12.85 (IH), 8.95 (IH), 8.41 (IH), 8.15 (IH), 8.07 
(IH), 7.99 (11^, 7.6 (5H), 2.25 (3H); MS (ESI-) w/z 424.25 (calcd [M-H]-424.09); 
20 Anal. C 67.68, H 3.57, N 9.81. 



Example 6.56: 5-Cyano-2-({[5-(2,5-dimethoxypheny]^-l,2-benzisoxazol-3- 
yl]carbonyl}aniino)benzoic acid 
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Preparation Pf: 



CN 




5 1,1-Diinethylethyl 5-cyano-2-{[5-(2,5-diiinethoxyp]ienyI>beiizo[</]isoxazole-3- 
carbonyl]-aiiiino}beiizoate. This Preparation, made from Preparation Pc and 2,5- 
dimethoxypheiQ'lboroiiic acid the procedure given for Preparation Pd, is isolated as 
a soUd: NMR (300 MHz, CDCI3) 5 12.83 (IH), 9.04 (IH), 8.51 (IH), 8.45 (IH), 
7.8-7.9 (2H), 7.70 (IH), 6.85-7.0 (3H), 3.78 (3H), 3.82 (3H), 1.69 (9H). 

0 

This Exanrple, made by TFA deprotection of Preparation Pf is isolated as,solid: 
NMR (300 MHz, DMSO-de) 612.93 (IH), 8.92 (IH), 8.43 (IH), 8.35 (IH), 8.10 
(IH), 7.95 (IH), 7.86 (IH), 7.10 (IH), 6.94 (IH), 3.75 (3H), 3.70 (3H); MS (ESI-) 
m/z 442.24; AnaL C 64.93, H 3.90, N 9.52. 

5 . . 

Example 6.57: 5-Cyano-2-({[5-(2-methy^heny]^l,2-benzisoxazolr3- 
yl]carbonyl}aniino)benzoic acid 
Preparation Pg: 



CN 




10 
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14-Dinie(]iyleth3^5-cyano-2-{[5-(2-methy^henyI)beiizoisoxazoI-3- 
yl]carbonyl]amino}-beiizoate. This Preparation, made from Preparation Pc and 2- 
methylphenylboronic acid by the procedure given for Preparation Pd, is isolated as a 
solid NMR (300 MHz, CDCI3) 512,80 (IH), 9.03 (IH), 8.36 (IH), 8.24 (IH), 7.81 
5 (IH), 7.72 (IH), 7.61 (IH), 7.2-7.35 (4H), 2.28 (3H), 1.66 (9H). 

This Example, made by TFA deprotection of Preparation Pg is isolated as solid: MS 
(ESI-) m/z 396.23; MS (FAB+) m/z 397.1070; H2O 1.98% (0.45 equiv); Anal. C 
68.96, H 3.86, N 10.52. 

Example 6.58: 5-Cyano-2-[({5-[4-(metiiylsnlfonyI)phenyI]-l,2-beiizisoxazol-3- 
yl}carbonyl)anuno]benzoic acid 



CN 



MeSO 




Prqtaration Ph: 



MeSO' 




15 

l,l-DimethyIetiiyl5-cyano-2-{{5-(4-methy]sii]fonyI)phenyl)benzoisoxazol-3-yI}- 
carbonyl]-aniino}benzoate. This Preparation, made from Preparation Pc and 4- 
methylsulfonyl-phenylboronic acid by the procedure given for Preparation Pd, is 
isolated as asoHd: ^H NMR (300 MHz, DMSO-de) 5 8.82 (IH), 8.48 (IH), 8.40 (IH), 
20 8.25-7.9 (7H), 3.32 (3H), 1 .62 (9H). 

This Example, made by TFA deprotection of Preparation Ph is isolated as solid: *H 
NMR (300 MHz, DMSO-de) 513.00 (IH), 8.92 (IH), 8.51 (IH), 8.45 (IH), 8.0-8.23 
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(7H), 3.32 (3H); MS (ESI-) m/z 460.24, MS (FAB+) m/z 461.0700; H2O 1.12% (0.31 
equiv); Anal. C 58.74, H 3.56, N 8.96. 

Example 6.59: 2-[({6-[3-(Acetylaiiimo)phen3^]-l,2-beiizisoxazol-3- 
5 ^}caibon^aiiiino]-5-cyanobeiizoic add 

CN 



15 




AcNH 



freparadon Pi: 




AcNH 



1,1-IKniethyIethyI 2-{(6-(2-acetylaminophenyI)beiizoisoxazo]r3-yl) carbonyl]- 
10 aiiiino}-5-cyanobeiizoate. This Preparation, ntiade from Preparation Pb and 2- 

acetylamino-phenylboronic add by the procedure given for Preparation Pd, is isolated 
as a solid: NMR (300 MHz, CDCI3) 612.82 (IH), 9.05 (IH), 8.35-8.4 (2H), 8.18 
(IH), 7.84 (IH), 7.70 (IH), 7.55-7.40 (2H), 7.35-7.20 (2H), 7.05 (IH), 2.06 (3H), 
1.70 (9H). 



This Exanq)le, made by TFA deprotection of Preparation Pi is isolated as solid: *H 
NMR (300 MHz, DMSO-d«) 8 9.25 (IH), 8.82 (IH), 8.31 (IH), 8.15 (IH), 8.00 (IH), 
7.80 (IH), 7.5-7.2 (4H), 1 .75 (3H)i MS (ESI-) m/z 439. 10. 



20 Example 6.60: 2-{[6-(3-Acety]aniinophenyQbenzoisoxazole-3-carbonyl]amino}-5- 
cyano-benzoic add. 
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Prqfaration Pj: 



CN 




10 



14-Dimethylethyl2-{[6-(3-acetylaminophenyQbenzo[d1isoxazole-3-carbonyl]- 
aiiiino}-5-cyanobenzoate. This Preparation, made from Preparation Pb and 3- 
acetanddo-phenylboromc acid by the procedure given for Preparation Pd, is isolated 
as a solid: 'HNMR (300 MHz, CDCI3) 5 12.9 (IH), 9.10 (IH), 8.38 (IH), 8.32 (2H), 
7.95 (IH), 7.9-7.8 (2H), 7.72 (IH), 7.5-7.4 (3H), 2.25 (3H), 1 .72 (9H). 

This Example, made by TFA deprotection of Preparation Pj is isolated as solid: 
NMR(300 MHz, DMSO-de) 6 9.95 (IH), 8.78 (IH), 8.31 (IH), 8.15 (IH), 8.05 (2H), 
7.90 (IH), 7.70 (IH), 7.54 (IH), 7.4-7.3 (2H), 1.93 (3H); MS (ESI-) w/z 439.09. 

Example 6.61: 2-[({5-[2-(Acetylaniino)phenyll-l»2-benzisoxazol-3- 
yl}carbonyI)anuno]-5-cyanobenzoic add 



CN 




CO2H 
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1 , 1 -Dimethylethyl 2-[( {5-[2-(acetylainino)phenyl]- 1 ,2-ben2dsoxazol-3- 
yl}carbonyI)ainino]-5-cyanoben2oate. This Preparation, made from Preparation Pc 
5 and 2-acetylammophenyIboronic acid by the procedure as given for Preparation Pd, is 
isolated as a solid. 

This Exairple, made by TFA deprotection of Preparation Pk is isolated as solid: 
NMR (300 MHz, DMS0-d6) 512.89 (IH), 9.36 (IH), 8.87 (IH), 8.41 (IH), 8.15 
10 (IH), 8.11 (lH)i 7.97 (IH), 7.72 (IH), 7.5-7.25 (4H), 1.9 (3H). 

Example 6.62: 2-[({5-[3-(AcetyIammo)phenyl]-l92-beiizi50xazol-3- 
yl}carbonyl)aiiiino]-5-cyanobenzoic add 



CN 




15 Preparation Pb 

1 , 1 -Dimethylethyl 2-[( {5-[3-(acetylamino)phenyl]-l ,2-benzisoxa2ol-3- 
yl}carbonyl)amino]-5-cyanobenzoate. This Preparation, made from Preparation Pc and 
3-acetylaniinophenylboronic acid by the procedure given for Preparation Pd, is isolated 
as a solid. 

20 

This Example, made by TFA deprotection of Preparation PI is isolated as solid: 
NMR (300 MHz, DMSO-de) 512.95 (IH), 10.12 (IH), 8.91 (IH), 8.49 (IH), 8.39 
(IH), 8.19 (IH), 8.1-7.9 (2H), 7,67 (IH), 7.72 (IH), 7.5-7.4 (2H), 2.08 (3H). 

25 Example 6.63: Benzyl 5-cyano-2-({[5-(pyrrolidin-l-ylsulfonyl)-l,2-benzisoxazol- 
3-yl]carbonyl}amino)benzoate 
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Preparation of 5-(Chlorosnlfoivl)-l,2-beiizisoiaizoIe-3-carboxyIic add 




Ethyl l,2-benzisoxazole-3-carboxylate (586 mg, 3.1 mmol) was dissolved in 
chlorosulfonic acid (10 xriL, Aldrich) under N2 and heated to 80 for IS hours. The 
dark brown solution was carefully poured into a flask with crushed ice. The resultant 
tan precipitate was collected by vacuum filtration and washed thoroughly with water. 
10 Air-diying yielded 382 mg (49%) of a tan soUd. NMR (400 MHz, DUSO-de) 6 
ppm7.83 (d,>8.71 Hz, 1 H) 7.96 (dd, >8.71, 1.66 Hz, 1 H) 8.32 (d, >1.66 Hz, 1 
H)..14.23 (s, 1 H); NMR (100 MHz, DMSO-J^) 6 ppm 109.61, 1 18.89, 119.99, 
129.17, 145.98, 151.49, 160.70, 163.42. 

15 Preparation of rert-Butyl2-({[5-(chlorosuIfony^l,2-benzisoxazol-3- 
yl] carbonyl} amino)-5-cyanobeiizoate 




20 5-(Chlorosulfonyl)-l ,2-benzisoxazole-3-carboxylic acid (346 mg, 1 .32 mmol) was 

dissolved in dry CH2CI2 (1 0 mL) under N2 and treated with DMF (50 nL) followed by 
oxalyl chloride (0.23 1 mL, 2.64 mmol). Gas was evolved, and the mbcture was stirred 

-139- 



wo 2004/018428 





PCT/US2O03/O24796 



for 1 hour. The solvent and excess oxalyl chloride were evaporated, and the residue 
was combined with tert-butyl 2-aminO"5-cyanobenzoate (218 mg, 1 .00 mmol) in 1 5 
mL of dry CHiCk The solution was refluxed for 30 minutes and then diluted to 1 00 
mL with CH2CI2. The organic solution was washed with 1 .0 M HCl, with water, and 
5 with brine (75 mL each). The organic layer was dried over Na2S04, filtered, and 
evaporated. The crude product was purified on a Biotage Flash 40M+ sifica cartridge 
using 95% CH2CI2 in heptane. Evaporation of solvent fi^om the product flections 
followed by drying under high vacuum afforded 1 62 mg (35%) of an ofF-white solid. 
^HNMR (400 MHz, CDCb) 6 ppm 1.68 (s, 9 H) 7.88 (dd, >8.81, 1.97 Hz, 1 H) 7.94 
10 (d,>9.12 Hz, 1 H) 8.34 (dd,>9.02, 1.97 Hz, 1 H) 8.38 (d, >1.87 Hz, 1 H) 9.03 (d, 
>=8.91 Hz, 1 H) 9.10 (d, >1.87 Hz, 1 H) 12.98 (s, 1 H); ^^CNMR(100 MHz, 
CDCI3) 6ppm28.13, 84.80, 107.30, 111.88, 117.90, 118.09, 120.49, 121.24, 125.27, 
129.02, 135.70, 137.15, 141.75, 143.39, 152.76, 156.86, 165.75, 166.19. 

IS Preparation of BeiD^l 2-({[5-(chlorosiilfonyI)-l,2-benzisoxazol-3- 
yl]carbonyl}aiiiino)-5-cya]iobeiizoate 



5-(Chlorosulfonyl)-l ,2-benzisoxazole-3-carboxylic acid (1 .25 g, 4.78 mmol) was 
dissolved in dry CH2CI2 (15 mL) under N2 and treated with DMF (50 |iL) followed by 

20 oxalyl chloride (0.83 mL, 9.56 mmol). Gas was evolved, and the mixture was stirred 
for 1 hour. The solvent and excess oxalyl chloride were evaporated, and the residue 
was contibined with benzyl 2-amino-5-cyanobenzGate (1 . 13 g, 4.48 mmol) in 15 mL of 
dry CH2CI2. The solution was refluxed for 20 minutes and then stirred at room 
ten9>erature overnight. The reaction mixture was diluted with CH2CI2 and fihered 

25 through a plug of silica. Evaporation of the solvent followed by drying under high 
vacuum afforded 1 .87 g (84%) of a pale yellow solid. ^H NMR (400 MHz, CDCI3) 5 
ppm 5.49 (s, 2 H) 7.46 (m, 5 H) 7.91 (dd, ^8.81, 1.97 Hz, 1 H) 7.95 (d, J=8.91 Hz, 1 




CI 
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H) 8.34 (dd,>9.02, 1.97 Hz, 1 H) 8.47 (d,^1.87 Hz, 1 H) 9.06 (d, ^8.71 Hz, 1 H) 
9. 10 (d, J=l .45 Hz, 1 H) 12.90 (s, 1 H). "C NMR (100 MHz, DMSO-d;,) 5 ppm 
67.47, 106.41, 109.81, 117.61, 117.88, 118.47, 119.99, 121.46, 128.31, 128.38, 
128.55, 129.60, 135.14, 135.22, 138.02, 142.73, 146.32, 152.22, 157.54, 163.71, 
5 165.72. 

Benzyl 2-({[5-(cUorosulfonyl)-l,2-ben2isoxazol-3-yl]carbonyl}anijno)-5- 
cyanobenzoate (410 ing, 0.83 mmol) was dissolved in dry CH2CI2 (10 roL) and treated 
with pyrrolidine (0.145 niL, 1.74 mmol, Aldridi) resulting in a cream colored 

10 precipitate. After 1 5 minutes, the reaction mixture was diluted to 200 mL with CH2CI2 
and washed 2x with 1 .0 M HCl and Ix with brine (1 75 mL each). The golden oiganic 
solution was dried over Na2S04 and fihered. Evaporation of the solvent followed by 
drying under high vacuum afforded 432 mg (98%) of white soUd. 
*H NMR (400 MHz, DMSO- de) 6 ppm 2.50 (m, 4 H) 3.20 (m, 4 H) 5.45 (s, 2 H) 7.38 

15 (m, 3 H) 7.52 (d, J=6.63 Hz, 2 H) 8.21 (m, 3 H) 8.49 (d, ^1.87 Hz, 1 H) 8.56 (s, 1 
H) 8.76 (d, >8.92 Hz, 1 H) 12.43 (s, 1 H). "C NMR (100 MHz, DMSO-rftf CDCI3) 
8 ppm 24.64, 47.51, 67.52, 106.62, 110.76, 115.93, 117.09, 119.54, 120.75, 123.48, 
128.00, 128.23, 128.28, 129.20, 134.02, 134.27, 134.87, 137.21, 142.96, 151.81, 
156.69, 165.01, 165.56. IR (diffuse reflectance) 2498 (w), 2470 (w), 2395 (w), 2351 

20 (w), 2230, 1709 (s), 1583 (s), 1519 (s), 1348 (s), 1316, 1294, 1268 (s), 1236 (s), 

1199, 741, cm-^ Anal. Calc. for C27H22N4O6S: C, 61.12; H, 4.18; N, 10.56; S, 6.04. 
Found: C, 61.00; H, 4.31; N, 10.54. 

Example 6.64: 5-Cyano-2-({[5-(pyrroIidin-l-ylsuIfonyI)-l,2-beiizisoxazoI-3- 
25 }^carbonyQamino)beiizoic acid 




HQ 
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To a mixture of benzyl 5-cyano-2-({[5-(pyn-olidm-l-ylsulfonyl)-l,2-bCT2is^ 
yl]carbonyl}ainino)benzoate (336 mg, 0.63 mmol) and 10% palladium on carbon (84 
mg, Aldrich) was added dry, inhibitor-free THF (15 mL). The mijcture was placed 
und^ 1 ATM of H2, and the reaction was stirred vigorously for 1 5 minutes. The 
5 reaction was fStered through powdered cellulose to remove the catalyst, and the 
solvent was cvzqjorated. The crude product was re-oystallized from hot EtOH/THF 
and dried under high vacuum to afford 189 mg (68%) of white, crystalline solid, 
NMR (400 MHz, DMSO- de) 6 ppm 1.67 (m, 4 H) 3.21 (m, 4 H) 8.17 (dd, >8.71, 
2.07 Hz, 1 H) 8.20 (m, 2 H) 8.44 (d, >2.07 Hz, 1 H) 8.57 (s, 1 H) 8.88 (d, ^8.91 
10 Hz, 1 H) 12.95 (s, 1 H). 

Example 6*65: 5-Cyano-2-[({S-[(dipropylamino)saIfonyl]-l92-benzisoxazol-3- 
yl}carbonyI)amino]beiizoic add 



15 tcrt-Butyl 5-cyano-2-[({5-[(dipropylanmo)sulfonyi]-l,2-benzis 

yl}carbonyl)aniino]ben2oate (249 mg, 0.47 mmol) was dissolved in CH2CI2 (10 mL) 
and treated with TFA (10 mL, Aldrich). After 3 hours, the solvent and excess TFA 
were evaporated, and the product was dried under vacuum at 100 X ovemig;ht to 
afford 1 82 mg (quantitative) of off-white solid. ^H NMR (400 MHz, DMSO- de) 5 

20 ppm 0.82 (t, 7=7.36 Hz, 6 H) 1 .50 (septet, 7=7.41 Hz, 4 H) 3.09 (t, J=7.46 Hz, 4 H) 
8.18 (m, 3 H) 8.44 (d, J=2.07 Hz, 1 H) 8.57 (s, 1 H) 8.89 (d, 7=8.71 Hz, 1 H) 12.96 



Example 6.66: 

25 2-({[5-(Ani]inosalfonyl)-l,2*beiizisoxazoI-3*y!]carbonyl}amino)-5-cyanobeii^ 
acid 




(s, 1 H). 
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HO 




Preparation of /eit-Butyl 2-({[5-(aiiiIinosulfony^l,2-beiizi50xazol*3- 
yl]€arbonyl}ammo)-5-cyanobe]izoate 



mc 




5 Prepared from aniline and ^err-butyl 2-( {[S^(chlorosulfonyl)- 1 ,2-benzisoxazol-3- 
^carbonyl}amino)-S-cyanobenzoate in 49% yield according to the general procedure 
except that CH2Qt was replaced by pyridine as the solvent. NMR (400 MHz, 
DMSO-rfd) 5 ppm 1 .59 (s, 9 H) 7.04 (t, ^7.26 Hz, 1 H) 7. 11 (d, >7.46 Hz, 2 H) 7.23 
(t, 7=7.88 Hz, 2 H) 8.09 (dd, ^8.91, 1.66 Piz, 1 H) 8.14 (d, ^9.12 Hz, 1 H) 8.17 

10 (dd, J=8.91, 1.87 Hz, 1 H) 8.40 (d, ^2.07 Hz, 1 H) 8.62 (d, 7=1.24 Hz, 1 H) 8.73 (d, 
7=8.71 Hz, 1 H) 10.53 (s, 1 H) 12.42 (s, 1 H); "C NMR (100 MHz, DMSO-de) 8 ppm 
27.64, 83.97, 106.50, 111.84, 117.92, 119.22, 119.59, 120.50, 121.49, 123.14, 
124.56, 129.30, 135.31, 137.17, 137.21, 137.50, 142.32, 152.36, 156.99, 164.84, 
165.18; IR (diffuse reflectance) 2351 (w), 2309 (w), 2227, 2176 (w), 2113 (w), 1698, 

15 1599, 1519 (s), 1498, 1330, 1295, 1276, 1259, 1 161 (s), 1150 (s), cm"'; HRMS 
(FAB) Calc. for C26H22N4O6S+H 519.1338, found 519.1323. 

Prepared from the /-butyl ester in 40% yield according to general procedure. ^H NMR 
(400 MHz, DMSO-de) 5 ppm 7.04 (t, 7=7.26 Hz, 1 H) 7.12 (d, 7=7.46 Hz, 2 H) 7.24 
20 (t,^7.88 Hz, 2 H) 8.08 (dd, 7=8.91, 1.66 Hz, 1 H) 8.12 (t, 7=9.23 Hz, 1 H) 8.17 (dd, 
>8.92, 2.07 Hz, 1 H) 8.44 (d, 7=2.07 Hz, 1 H) 8.63 (d, 7=1.04 Hz, 1 H) 8.86 (d, 
7^8.91 Hz, 1 H) 10.53 (s, 1 H) 12.93 (s, 1 H). 
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Example 6.67: 5-Cyan6-2-[({5-[(diethylaiiiino)suIfonyl]-14-benzIsoxazol-3- 
yl}carbonyQainino)beiizoic acid 



5 Preparation of Beiiz3d5-cyano-2-[({5-[(diethylaiiiino)su]fon^l-l»2-beiizisoxaz^ 
3-}1}carbonyI)a]iiino]beiizoate 




Prepared fromdiethylamine and benzyl 2-({[5-(chlorosulfonyl)-l,2-benzisoxazol-3- 



10 'H NMR (400 MHz, DMSO-de) 8 ppm 1,07 (t, ^7.05 Hz, 6 H) 3.23 (q, 7=7.19 Hz, 4 
H) 5.44 (s, 2 H) 7.35 (m, 3 H) 7.51 (d,>1.24Hz, 1 H) 7.53 (d,>1.66Hz, 1 H) 8.19 
(d, ^1.04 Hz, 2 H) 8.22 (d, J=2.01 Hz, 1 H) 8.49 (d, 7=2.07 Hz, 1 H) 8.56 (s, 1 H) 
8.75 (d, y=8.71 Hz, 1 H) 12.42 (S, 1 H); "C NMR (100 MHz, DMSO-4) 5 ppm 
14.12,41.94,67.46, 106.72, 112.02, 117.78, 118.00, 119.63, 121.66, 122.79, 128.26, 

15 128.34, 128.49, 129.47, 135.14, 137.54, 137.94, 142.37, 152.37, 157.07, 164.83, 
165.69; IR (diffuse reflectance) 2394 (w), 2351 (w), 2328 (w), 2271 (w), 2232, 1705 
(s), 1590 (s), 1525 (s), 1346 (s), 1330, 1315, 1297 (s), 1272 (s), 1199 (s), 1153 (s), 
cm''; HRMS (ESI) Calc. for C27H24N4O6S+H 533.1495, found 533.1492. Anal. Calc. 
for C27 H24 N4 06 S: C, 60.89; H, 4.54; N, 10.52; S, 6.02. Found: C, 60.92; H, 4.67; 

20 N, 10.43. . 



HO 




yl]carbonyl} amino)- 5-(^'anobenzoate in 44% yield according to the general procedure. 
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The benzyl ester was converted to the acid according to the general procedure. 
NMR (400 MHz, DMSO-cftf) 5 ppm 1.08 (t, J=7. 15 Hz, 6 H) 3.23 (q, >7.05 Hz, 4 H) 
8.18 (m, 3 H) 8.44 (d, >2.07 Hz, 1 H) 8.58 (s, 1 H) 8.88 (d,^8,71 Hz, 1 H) 12.95 
(s,lH). 

Example 6.68: 5-Cyaiio-2-({[5-(moiphoIm-4-yl5ulfonyl)-l,2-benzl50xazol-3- 
yl]carbonyl}a]nino)benzoic acid 

HO 




Preparation of tert^Bntyl 5-cyano-2-({[5-(moipholin-4-ylsalfon^l,2- 
10 beiizi50xazol-3-yl]caii)onyl}ammo)beiizoate 

• y- 



Prepared from morpholine and tert-hatyl 2-( {[S-(dilorosulfoiiy1)-l^-bei]zisoxazol-3- 
yl]carbonyl}ammo)-5-cyanobenzoate in 90% yield according to the general procedure. 
NMR (400 MHz, CDCb) 5 ppm 1 .67 (s, 9 H) 3.06 (m, 4 H) 3.76 (m, 4 H) 7.85 
15 (dd, >=8.91 , 2.07 Hz, 2 H) 8.04 (dd, ^8.92, 1 .87 Hz, 1 H) 8.36 (d, 7=1.87 Hz, 1 H) 
8.77 (d,>1.04 Hz, 1 H) 9.01 (d, 7=8.91 Hz, 1 H) 12.93 (s, 1 H). 

The /-butyl ester was converted to the acid according to the goieral procedure. ^H 
NMR (400 MHz, DMSO- dg) 5 ppm 2.95 (m, 4 H) 3.65 (m, 4 H) 8. 11 (dd, 7=8.92, 
20 1.87 Hz, 1 H) 8.17 (dd, 7=8.81, 1.97 Hz, 1 H) 8.23 (d, 7=8.71 Hz, 1 H) 8.45 (d, 
7=2.07 Hz, 1 H) 8.53 (d, 7=1.24 Hz, 1 H) 8.88 (d, 7=8.71 Hz, 1 H) 12.96 (s, 1 H). 
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Example 6.69: 5-C3^o-2-[({5-[(dimethylammo)sulfonyl]-l,2-bei^ 
yl}carbonyl)aminolbenzoic add 

HO 
)=0 




Preparation of terr-Butvl 5>cvano-2-f f l5-[fdimethvlammo^5alfonvlT-l>2- 

5 beiizisoxa2ol-3-vl)carbonvRainino]benzoate 



mo 




Prepared from dimethylamine and tertAmtyl 2-({[5-(chlorosulfonyl)-l,2-ben2isoxazol- 
3-yI]carbonyl}aii]mo)-S-cyanobenzoate in 76% yield according to die general 
procedure except that CH2CI2 was replaced by THF as the solvent. NMR (400 
10 MHz, CDCI3) 5 ppm 1.68 (s, 9 H) 2.79 (s, 6 H) 7.85 (dd, 7=8.81, 0.73 Hz, 1 H) 7.86 
(dd, y=8.81, 1,97 Hz, 1 H) 8.09 (dd, J=8.81, 1.76 Hz, 1 H) 8.37 (d, J=2.07 Hz, 1 H) 
8.80 (d, ^1.24 Hz, 1 H) 9.03 (d, 7=8.91 Hz, 1 H) 12.92 (s, 1 H). 

The r-butyl ester was converted to the acid according to the general procedure. ^H 
15 NMR (400 MHz, DMSO-fi?d) 6 ppm 2.68 (s, 6 8.14 (dd, 7=8.91, 1.66 Hz, 1 H) 8.17 
(dd, 7=8.92, 2.07 Hz, 1 H) 8.22 (d, 7=8.71 Hz, 1 H) 8.45 (d, 7^2.07 Hz, 1 H) 8.54 (d, 
7=1.24 Hz, i H) 8.88 (d, 7=8.71 Hz, 1 H) 12.94 (s, 1 H). 
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Example 6.70: 



0 




tert-Bntyl S-r^o-2-(({5-[(dipropy]aiiimo)siilfonyl]-ly!-beiizisozazol-^ 
yl}caTbonyl)amino]beiizoate 

5 Prepared from dipropylamine and tert-hatyl 2-( {[5-(chlorosulfonyI)- 1 ,2-ben2isoxa2ol- 
3-yl]carbonyl}atnino)-S-cyanobenzoate accordiag to the general procedure. 

NMR (40Q MHz, DMSO- 8 ppm 0.82 (t, ^7.36 Hz, 6 H) 1 .50 {septet, 
Hz, 4 H) 1.61 (s, 9 H) 3.09 (t, >=7.46 Hz, 4 H) 8. 19 (m, 3 H) 8.40 (d, >2.07 Hz, 1 
H) 8.56 (s, 1 H) 8.73 (d, ^8.71 Hz, 1 H) 12.44 (s, 1 H); NMR (ICQ MHz, 

10 DMSO-t/tf) 5 ppm 10.98, 21.61, 27.64,49.65, 83.94, 106.56, 111.99, 117.91, 119.40, 
119.65, 121.62, 122.83, 129.55, 135.27, 137.30, 137.47, 142.24, 152.48, 157.07, 
164.80, 165.18; IR (diflEiise reflectance) 2403 (w), 2292 (w), 2232, 2182 (w), 1926 
(w), 1705, 1585, 1520 (s), 1350, 1330, 1295, 1278, 1155 (s), 820, 610, cm-'; Anal. 
Calc. for C26 H30 N4 Oe S: C, 59.30; H, 5.74; N, 10.64; S, 6.09. Found C, 59.21; H, 

15 5.78; N, 10.52. 

Example 6.71: 2-[({5-[(5-Cliloro-2^-dihydro-lH-indol-l-yQsiilfonyI]-l,2- 
beiizisoxazol-3-yl}carbonyI)amino]-5-cyanobenzoic add 



HQ 




CI 



20 
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Prq)aration of 



o 




CI 



10 



15 



/git-Bntvl2-rff5-lf5-^loro-23-dihvdro-lH-indol-l-vnsiilfonvn-1.2-be 
3-iiicarboiMi^ainino1»5-cvanobeiizoate 

Prepared from S-chloroindoIine and /ert-butyl 2-({[5-(chlorosulfonyl)-l,2- 
ben2isoxazol-3-yl]carbonyl}ainino)-5-cyanoben2oate in 45% yield according to the 
general procedure. NMR (DMSO-de) 5 ppm 1.60 (s, 9 H) 2.92 (t, J=SAO Hz, 2 H) 
3.99 (t, >8.50 Hz, 2 H) 7.24 (d, J=l.S7 Hz, 1 H) 7.29 (dd, J=S.5Q, 2.28 Hz, 1 H) 
7.53 (d, ^8.50 Hz, 1 H) 8.16 (hr s, 2 H) 8.17 (dd,J5=8.71, 2.07 Hz, 1 H) 8.40 (d, 
/=2.07 Hz, 1 H) 8.60 (br s, 1 H) 8.73 (d, ^8.71 Hz, 1 H) 12.42 (s, 1 H). 

The /-butyl ester was converted to the acid according to the general procedure. 'H 
NMR (pmO-de) 6 ppm 2.92 (t, ^8.40 Hz, 2 H) 3.99 (t, ^8.40 Hz, 2 H) 7.24 (s, 1 
H) 7.30 (dd, J=i.60, 2.18 Hz, 1 H) 7.54 (d, ^8.71- Hz, 1 H) 8.15 (br d, 2 H) 8.17 (dd, 
J=8.91, 2.07 Hz, 1 H) 8.44 (d, M2.07 Hz, 1 H) 8.61 (s, 1 H) 8.87 (d, J^8.71 Hz, 1 H) 
12.95 (s, 1 H) 

Example d.72: N^-Diethylammonium 5-Qrano-2-[({5-[(meth^amino)sulfonyl]- 
l,2-beii2jsoxazol-3-yI}carbonyI)amino]beiizoate 




HQ 



NH 
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Prq)aration of 




telf-Bntvl 5-cvano-2*f(f 5-f fmethvlamino>solfonvll-l J-benzis^ 
vKcarbonii^aminolbenzoate Prepared from methylamine and tert-hatyl 2-({[5- 
5 (chlorosulfonyl)-! ,2-benzisoxazol-3-yl]carbonyl}aiiiino)-5-cyanobenzoate in 99% yield 



solvents. NMR (DMSO-^f^) 8 ppm 1.60 (s, 9 H) 2.44 (d, ^.98 Hz, 3 H) 7.75 
(q, /=4.98 Hz, 1 H) 8.16 (ni, 3 H) 8.41 (d, 7=2.07 Hz, 1 H) 8.61 (d, J=1.04 Hz, 1 H) 
10 8.76 (d, ^8.92 Hz, 1 H) 12.46 (s, 1 H). 

tert-Butyl 5-cyano-2-[( {5-[(methylanmio)sulfonyl]-l ,2-b€aizisoxa2ol-3- 
yl}carbonyl)aniino]benzoate (225 mg, 0.49 mmol) was dissolved in CH2CI2 (10 mL) 
and treated with TFA (10 mL, Aldrich). A pinkish precipitate formed. After stirring 

15 overnight, the solvent and excess TFA were evaporated, and the residue was triturated 
in CH3OH. The product was injure but would not dissolve for purification, so it was 
heated at 80 in a sealed tube with a mixture of diethylamine and THF to foim the 
salt. The solvent was evaporated, and the crude salt was re-crystallized from a hot 
mixture of EtOH and 1,2-DCE. The crystals were washed widi GH3OH followed by 

20 heptane and then dried several days under vacuum at 1 00 °C to afford 64 mg (28%) of 
tan solid. ^H NMR (DMSO-rf^) 5 ppm 1.18 (t, >7.26 Hz, 6 H) 2.45 (d, 7=4.98 Hz, 3 
H) 2.94 (br s, 4 H) 7.73 (q, JM.77 Hz, 1 H) 7.92 (dd, >8.50, 2.07 Hz, 1 H) 8.12 (dd, 
>8.91, 1.87 Hz, 1 H) 8.17 (d, 7=8.91 Hz, 1 H) 8.37 (d, 7=2.07 Hz, 1 H) 8.43 (br s, 2 
H) 8.65 (d, 7=1.66 Hz, 1 H) 8.81 (d, 7=8.71 Hz, 1 H). 



Example 6.73: 2-{[(5-{[Bis(2*hydroxyethyI)amino)sulfonyl}-l92-benzisoxazol-3- 
yl)carboiiyl]amino}-5*cyanobenzoic add 



according to the general procedure except that CH2CI2 was replaced by THF as the 
solvent. Product was used without purification due to very poor solubility in organic 



25 
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Preparation of 




Benzyl 2-{[(5-{[bis(2-hydroxyethyI)ainino]stiIfonyI}-l^-beiizisoxazoI-3- 
5 }i)carbonyl] aminoj-S-cyanobenzoate Prq>ared from diethanolamine and benzyl 2- 
({[5-(cUorosulfonyI)-l,2-benzisoxazol-3-yl]carbonyl}an]mo)-5-cyanobenzoate in 49% 
yield according to the general procedure accept that triethylamine (1 . 1 eq) was added. 
*H NMR (400 MHz, DMSO-</tf) 8 ppm 3.24 (t, J=6.32 Hz, 4 H) 3.53 (hr s, 4 H) 4.84 
(s, 2 H) 5.45 (s, 2 H) 7.36 (m, 3 H) 7.52 (d, /=6.63 Hz, 2 H) 8.20 (m, 3 H) 8.49 (d, 
10 y=2.07 Hz, 1 H) 8.58 (s, 1 H) 8.76 (d, J=8.92 Hz, 1 H) 12.43 (s, 1 H). 

The benzyl ester was converted to the acid according to the general procedure. 

'H NMR (400 MHz, DMSO- de) 6 ppm 3.24 (t, >6.32 Hz, 4 H) 3.54 (t, J5=6.22 Hz, 4 

H) 4.86 (s, 2 H) 8.18 (m, 3 H) 8.45 (d, ^.07 Hz, 1 H) 8.61 (s, 1 H) 8.89 (d, 7=8.91 

15 Hz, 1 H) 13.16 (s, 1 H); "CNMR(100 MHz, DMSO-t/tf) 5 ppm 50.82, 59.63, 106.11, 
11 1.85, 118.00, 118.32, 119.61, 120.69, 123.16, 129.65, 135.51, 137.00, 137.54, 
143.14, 152.61, 157.07, 164.88, 168.01; IR (diffuse reflectance) 2250,2250,2227 
(w), 2198 (w), 1965 (w), 1915 (w), 1704, 1591, 1520 (s), 1339, 1297, 1179, 1150 (s), 
987, 731, cm"'; Anal Calc. for Cm Hw N4 Og S: C, 50.63; H, 3.82; N, 1 1.81; S, 6.76. 

20 Found: C, 50.50; H, 3.76; N, 1 1.75. 
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Example 6.74: 5-Cyano-2-[({5-iiitro-6-[4-nitro-2-(trifluoromethyl)phenyl]-1^2- 
beiizisoxazoI-3-yl}ciiii)onyl)amino]beiizoic acid 



Preparation of 




Ethyl (4-bromo-2-fluoropheEyl)(hydroxy)acetatc Trimethylsflyl cyanide (15,1 mL, 
113 mmol, Aldrich) was added to a solution of DABCO (0.40 g, 3.6 mmol, Ruka) and 
4-bromo-2-fluorobenzaldehyde (23. 1 g, 1 14 mmol, Fluka) in CH2CI2 (350 mL) with 
cooling in an ice bath. The reaction mixture was stirred at 0 °C for 30 nmnutes and 

10 then at room ten^erature for 2 hours. The mixture was washed with water (2 X 200 
mL) and brine (200 mL), dried over Na2S04, and evz^orated leaving the silylated 
cyanohydrin as 34.4 g of cloudy oil. This material was treated with water (25 mL) and 
concentrated HCl (75 mL) and then heated at reflux for 1.7 hours. The mixture was 
diluted with water (300 mL) and made basic with 6 M NaOH. This solution was 

15 washed with CH2CI2 (2 X 250 mL) and then acidified with concentrated HCl. The 
carboxylic acid was extracted into CH2CI2 (2 X 250 mL). The CH2CI2 was dried over 
Na2S04 and evaporated yielding 2 1 .3 g of white solid This carboxylic add (20. 1 g) 
was dissolved in DMF (300 mL). Cesium carbonate (27.7 g, 85.0 mmol, Aldrich) and 
iodoethane (6.25 mL, 78. 1 mmol, Aldrich) were added, and the reaction was stirred at 

20 room tennperature for 3 hours and then at 60 °C for 2.5 hours. The mixture was 
diluted with MTBB (1 L) and washed with water (500 mL), saturated NaHCOa (500 
mL), water (2 X 500 mL), and brine (500 niL). The organics were dried over Na2S04, 
filtered through a 1" plug of siUca gel, and evaporated yielding the ethyl ester as 19.8 g 
of oflf-white solid 
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NMR (400 MHz, DMSO-t/^j, ^^F decoupled) 5 ppm 1.13 (t, ^7.15 Hz, 3 H) 4. 10 
(m, 2 H) 5.29 (d, >5.60 Hz, 1 H) 6.32 (d, 7=5.60 Hz, 1 H) 7.44 (m, 2 H) 7.56 (d, 
J=1.45Hz, IH). 

5 Preparation of 




Br 

Ethyl (4-bromo-2-ffaiorophenyl)(oxo)acetate Acetic anhydride (10 mL, 1 10 iximol) 
was added dropwise to a solution of ethyl (4-bromo-2-fluorophenyl)(hydro3c/)acetate 
(1 8.5 g, 66.8 mmol) in DMSO (50 mL) at 100 Heat was removed after 2.3 hours, 

10 The mixture was diluted with MTBE (250 mL) and washed with brine (3 X 250 mL). 
The organics were filtered through a T' plug of silica gel and evaporated leaving a 
golden oil. This material was purified on a Biotage Flash 75M silica gel cartridge 
using 50% CH2CI2 in heptane as elueni. Yield was 17.0 g of golden oil. 
^H NMR (400 MHz, DMSO-rf^, ^^F decoupled) 5 ppm 1.31 (t, 7=7.05 Hz, 3 H) 4.39 

15 (q, y=7.19 Hz, 2 H) 7.69 (dd, J^8.29, 1.66 Hz, 1 H) 7.85 (d, 7=8.29 Hz, 1 H) 7.89 (d, 
^1.66 Hz, IH). 

Preparation of 




Br 

20 Ethyl (4-bromo-2-fluorophenyQ(hydroxyiiiiino)ethanoate Hydroxylamine 
hydrochloride (4.77 g, 68.6 mmol, Mallinckrodt) and sodium acetate (6.1 1 g, 74.5 
mmol) were added to a solution of ethyl (4-bromo-2-fluorophenyl)(oxo)acetate (15.8 
g, 57.5 mmol) in ethanol (45 mL), and the mixture was stirred at room temperature 
overnight. After removal of the ethanol by rotary evaporation, the residue was 

25 dissolved in ethyl acetate (250 mL). This solution was washed with water (250 mL), 
brine (250 mL), and saturated NaHCOa (2 X 250 mL). The organics were dried over 
Na2S04 and evaporated yielding 1 5.9 g of white solid (mbaure of 2 oxime isomers). 
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NMR (400 MHz, DMSO-<fff, "F decoupled, major isomer) 5 ppm 1.24 (t, ^7.26 
Hz, 3 H) 4.23 (q, 7=7.12 Hz, 2 H) 7.36 (d, 7=8.29 Hz, 1 H) 7.50 (dd, 7=8.19, 1.76 
Hz, 1 H) 7.66 (d, 7=1.66 Hz, 1 H) 12.93 (s, 1 H). 



5 Preparation of 



Ethyl 6-bromo-l,2-benzisoxazole-3-carboxylate Potassium carbonate (10.5 g, 76.0 
mmol) was added to a solution of ethyl (4-bromo-2- 

fluorophmyl)(hydroxyimino)ethanoate (15.4 g, S3.0 mmol, mixture of isomers) in 
10 DMSO (50 mL) at 75 ^^C; Heat was removed after 5 hours, and the mixture was 

diluted with water (300 mL). Product was extracted into CH2CI2 (2 X 250 mL). The 
combined CH2CI2 was washed with water (250 mL) and brine (250 mL). The organics 
were filtered through a 1" plug of silica gel and evaporated leaving a white solid. This 
material was purified on a Biotage Flash 75 M silica gel cartridge using 50% CH2CI2 in 
15 hqptane as eluent Yield was 11.2 g of white soUd. 

NMR (400 MHz, DMSO-dd) 5 ppm 1.40 (t, J=7.15 Hz, 3 H) 4.49 (q, ^7.05 Hz, 2 
H) 7.73 (dd, y=8.50, 1.45 Hz, 1 H) 8.00 (d, /=8.50 Hz, 1 H) 8.33 (d, J=1.66 Hz, 1 H). 

Preparation of 

20 O 

Ethyl 6-[2-(trifluoromethyQphenyl]-l92-beiizisoxazole-3-carboxy]ate Toluene (40 
mL) was added to a flask containing ethyl 6-bromo-l,2-benzisoxazole-3-carboxylate 
(3.15 g, 1 1.7 mmol), tetrakis(triphenylphosphine)palladium(0) (835 mg, 0.723 mmol, 
Strem), cesium carbonate (4.12 g, 12.6 mmol, Aldrich), and 2- 

25 (trifhioromethyl)phenylboronic acid (2.38 g, 12.5 mmol, Aldrich) under argon. This 

mixture was heated in a 100 oil bath for 35 hours. The mixture was diluted with 

EtOAc (250 mL) and washed with 4: 1 wateribrine (250 mL) followed by brine (250 

mL). The organics were filtered through a plug of silica gel and evaporated. 

Product was split in two, adsorbed onto siUca gel, and purified on Biotage Flash 40 

30 M+ silica cartridges using 20% BtOAc in heptane. Yield was 2.08 g of orange soUd. 
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NMR (400 MHz, DMSO-^/^) 5 ppm 1.42 (t, J^7A5 Hz, 3 H) 4.51 (q, >7.05 Hz, 2 
H) 7.52 (d, >7.46 Hz, 1 H) 7.51 (d, 7=8.09 Hz, 1 H) 7.71 (t, ,^7.57 Hz, 1 H) 7.79 (t, 
>7.36 Hz, 1 H) 7.91 (d, J=7.67 Hz, 1 H) 7.93 (s, 1 H) 8.14 (d, ^8.09 Hz, 1 H). 



5 Preparation of 




Ethyl 5-nitro-6-[4-idbro*2-(trifluoromethy])phenyl]-l,2-^ 

carboxylate Nitric acid (5.0 mL, Mallinclaodt, 69%) was added dropwise to a 

suspension of ethyl 6-[2-(trifluoromethyl)phenyl]-l,2-benzisoxazole-3-carboxylate 

10 (2.80 g, 8.61 mmol) in sulfuric acid (20 mL, Mallinckrodt, 96%) with stirring in an ice 
bath. The mixture was allowed to warm slowly to room ten5)erature overnight. The 
mixture was poured over ice, and the product was extracted into CH2CI2 (2X100 
mL). The product prec^ttated from the CH2CI2, so EtOAc (200 mL) was added. The 
organics were washed with saturated NaHCOs, filtered through a phig of silica gel, and 

IS evaporated. Product was purified on a Biotage Flash 40 M+ cartridge using 25% 
EtOAc in heptane. Yield was 2.37 g of white solid that was used without further 
purification despite only being ^proximately 80% pure. 

^H NMR (400 MHz, DMSO-^/^) 5 ppm 1.44 (t, J^7.05 Hz, 3 4.56 (q, >7,12 Hz, 2 
H) 7.92 (d, y==8.29 Hz, 1 H) 8.31 (s, 1 H) 8.63 (d, J^2.28 Hz, 1 H) 8.66 (dd, 7=8.29, 
20 2.28, 1 H) 8.92 (s, 1 H). 

Preparation of 



o 
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f£rr-Batyl5-cyano-2-[({5-nitro-6-[4-iiitr(H2-(triflaorom 
beiizisoxazol-3-yl}carbonyl)amino]beiizoate Sulfuric acid (25 mL, 80% in water) 
was added to a flask containing ethyl 5-nitro-6-[4-mtro-2-(trifluoromethyl)phenyl]-l,2- 
S benzisoxazole-3-carboxylate (2.33 g, 5.48 mmol), and the mixture was stirred in a 75 
T oil bath for 2 hours. (Additional heating or higher tenq)eratures can cause 
extensive hydrolysis of the trifluoromethyl group). The mixture was poured over ice 
and extracted with CH2CI2 (2 X 100 mL). The CH2CI2 was dried over Na2S04 and 
evaporated. The residue was suspended m CH2CI2 (50 mL) and treated with DMF (50 

10 jiL) followed by oxalyl diloride (6 mL). An additional 1 mL portion of oxalyl chloride 
was added after 14.5 hours, but no bubbles were observed, so the solvent and excess 
oxalyl chloride were removed by rotary evaporation. Heptane (50 mL) was added and 
then removed by rotary evaporation to remove the residual oxalyl chloride. The 
residue was dissolved in CH2CI2 (30 mL) and treated with /-butyl 2-amino-5- 

IS cyanobenzoate (1 . 1 8 g, 5.41 mmol) in pyridine (1 5 mL). After 2 hours, the reaction 
was diluted with CH2CI2 (100 mL) and THF (20 mL). The mfacture was washed with 1 
M HQ (100 mL). There soKds were filtered away, washed with heptane, and dried 
under vacuum yielding 1 . 1 5 g of white soUd that was used without further purification. 
NMR (400 MHz, DMSO-i^) 5 ppm 1.62 (s, 9 H) 7.94 (d, ,^8.50 Ez, 1 H) 8.21 

20 (dd, J^8.71, 2.07 Hz, 1 H) 8.35 (s, 1 H) 8.44 (d, >=1.87 Hz, 1 H) 8.64 (d, J=2.28 Hz, 
1 H) 8.66 (dd, y=8.48, 2.28 Hz, 1 H) 8.77 (d, /=8.71 Hz, 1 H) 9.04 (s, 1 H) 12.49 (s, 
IH). 

5-Cyano-2-(({5-idtro-6-[4-nitro-2-(trifhiorometfayl)phenyl]-l,2-bei^ 

25 yI}carbonyI^amiiio]benzoic ajad 

Trifluoroacetic acid (15 mL) was added to a slurry of the corresponding /-butyl ester 
(366 mg, 0.613 mmol) in CH2CI2 (20 mL). The resulting solution was stilted for 5.5 
hours. The solvents were removed by rotary evaporation. Methanol was added and 
then removed by rotary evaporation. The residue was recrystallized from hot ethanol 

30 (10 mL) with a few drops of THF added The crystals were washed with methanol 
followed by heptane and then dried at 100 yielding 177 mg of off-white solid. 
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NMR (400 MHz, DMSO-de) 6 ppm 7.93 (d, 7=8.29 Hz, 1 H) 8.20 (dd, J=8.71, 
2.07 Hz, 1 H) 8.34 (s, 1 H) 8.47 (d, >=2.07 Hz, 1 H) 8.64 (d, >=2.07 Hz, 1 H) 8.66 
(dd, J=8.29, 2.07 Hz, 1 H) 8.89 (d, J=S.7\ Hz, 1 H) 9.05 (s, 1 H) 13.04 (s, 1 H). 

5 Example 6.75: 2-[({5-(Acetylaiiiiiio)-6-[4-(acetyIainmo)-2- 

(trifooromethyI)pheny]]-l,2-beiizisoxazol-3-yl}caii>onyI)aiiiino]-5-^ 
add 




Preparation of 



o 




10 o< 

reit-Butyl 2-[({5-(acetylamino)-6-[4-(acetylaiiiino)-2-(triffaioromet^^ 
benzi50xazol*3-yI}carbonyl)ammo]-5-cyanobenzoate Tin (II) chloride dihydrate 
(5.25 g, 23.3 mmol, Aldrich) was added to a suspension of /ert-butyl 5-cyano-2-[({5- 
mtro-6-[4-mtro-2-(trifluoroniethyl)phenyl]- 1 ,2-benzisoxazol-3- 

15 yl}carbonyl)animo]benzoate (1.08 g, 1.81 mmoT) in a mixture of DMF (40 mL) and 
THF(40inL). The mixture was stirred for 7 days and then diluted with MTBE (250 
mL). It was washed with 1 M NaOH (3 X 100 mL) and brine (100 mL), The organics 
were filtered through a plug of silica and ev^orated yielding 826 mg of orange solid. 
. This material was dissolved in CH2CI2 (25 mL) and treated with triethylamine (560 |jL, 

20 4.03 mmol, Aldrich) followed by acetyl chloride (250 nL, 3.52 mmol, Aldrich). The 
mixture was stirred for 1 5 hours and then treated with an additional portion of acetyl 
chloride (100 ^L). After an additional 30 minutes, the mixture was filtered through a 
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phig of silica. Product was adsorbed onto silica and purified on a Biotage Flash 40 Mo- 
using a gradient fi-om 60% to 80% EtOAc in CH2Cb. Yield was 455 mg of white 
solid. 

*HNMR (400 MHz, DMSO-de) 8 ppm 1.62 (s, 9 H) 1 .87 (s, 3 H) 2.12 (s, 3 H) 7.30 
5 (d,>8.50 Hz, 1 H) 7.80 (s, 1 H) 7.84 (dd,>8.50, 1.66 Hz, 1 H) 8.17 (dd,>8.71, 
2.07 Hz, 1 H) 8.21 (d, ^1.87 Hz, 1 H) 8.41 (d, J=2.07 Hz, 1 H) 8.45 (s, 1 H) 8.80 (d, 
/=8.71 Hz, 1 H) 9.01 (s, 1 H) 10.41 (s, 1 H) 12.42 (s, 1 H). 

Trifluqroacetic acid (10 noL) was added to a slurry of the corresponding ^butyl ester in 
10 CH2G2 (15 mL), and the resulting solution was stirred overnig^. Solvents were 
removed rotiary evaporation, and the jn'oduct was triturated with methanol. 
Product was washed with heptane and dried at 100 °C under vacuum yielding 298 mg 
of tan soUd. ^H NMR (400 MHz, DMSO-dt) 5 ppm 1.88 (s, 3 H) 2.12 (s, 3 H) 7.30 
(d,^8.29 Hz, 1 H) 7.79 (s, 1 H) 7.84 (dd,>8.60, 1.14 Hz, 1 H) 8.18 (dd,>8.71, 
15 1.87 Hz, 1 H) 8.21 (d, ^1 .66 Hz, 1 H) 8.46 (nn, 2 H) 8.91 (d, ^8.71 Hz, 1 H) 9.02 
(s, 1 H) 10.41 (s, 1 H) 12.92 (s, 1 H). 

Example 7.76: 2-[({5->(Acet^amino)-6-[4-(acet3iamino)-2- 
(trifluoromethyQphenyl]-l,2-beii2jsoxazol-3-yI}carbonyI)amino]-5-bromobeiizoic 
20 add 




H 



Prq}aration of 




Q 
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r^/t-Butyl 5-bromo-2-[({5-iiitro-6-[4-nitro-2-(tri^ 

beiizisoxazoI-3-yl}carbonyl)a]iimo]beiizoate Sulfuric acid (25 mL, 80% in water) 



5 while momtoring the reaction to avoid hydrolysis of the trifluoromethyl group. The 
mixture was poured over ice, and the product was extracted into EtOAc (2 X 75 mL). 
The organics were dried over Na2S04 and evaporated leaving a brown solid This 
material was suspended in H2SO4 (20 mL, 96%) and treated with nitric acid (5 mL, 
69%) with stirring in an ice bath. The mixture was allowed to warm to room 

10 tenq)erature overnight and was then poured over ice. Product was extracted into 
EtOAc (2 X 100 mL). The organics were dried over Na2S04 and evaporated. 
Toluene (2 X 100 mL) was added and then evaporated to help rid the material of 
acetic acid. The resulting orange solid (2.52 g) was suspended in CH2CI2 (50 mL) and 
treated with DMF (20 ^L) followed by oxalyl chloride (6 mL). An additional portion 

is of oxalyl chloride (1 mL) was added after 1 hour, and the nmture was stirred for an 
additional 1 hour. Solvent and excess oxalyl chloride were removed by rotaiy 
evaporation. The residue was dissolved in CH2CI2 (30 mL) and treated with Nbutyl 2- 
amino-5-hromoben2oate (1 .44 g, 5.29 nmiol) in pyridine (10 mL). The mixture was 
stirred for 70 minutes and then added to a sq)aratoiy fimnel with.CH2Cl2 (100 mL). 

20 The organics were washed with 1 M HQ (2 X 100 mL) and brine (100 mL). Product 
was adsorbed onto silica and purified on a Biotage Flash 40 M+ silica cartridge using a 
gradient fi-om 60% to 80% CH2CI2 in heptane yielding 1.61 g of white solid. This 
material was further purified by recrystallization fi-om hot toluene (approximately 75 
mL). Yield was 830 mg of white solid that could not be completely fi-eed fi-om 

25 residual toluene, .even after extended heating at 1 00 under vacuum 



NMR (400 MHz, DMSO^^) 5 ppm 1 .60 (s, 9 H) 7.95 (m, 2 H) 8.09 (d,. J=2.49 
Hz, 1 H) 8.33 (s, 1 H) 8.52 (d, 7=8.91 Hz, 1 H) 8.63 (d, J=2.07 Hz, 1 H) 8.66 (dd, 
J^8.28, 2.28 Hz 1 H) 9.03 (s, 1 H) 12.20 (s, 1 H). 



was added to ethyl 6-[2-(trifluoromethyl)phenyl]4,2-benzisoxazole-3-carix>xylate 
(2.04 g, 6.27 mmol), and the mixture was stirred in a 75 X oil bath for 2.25 hours 



30 
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Preparation of 




rerr-ButyI2-[({5-(acetyIammo)-6-|4-(acetylaiiimo)-2- 

beiizisoxazoI-3-yl}cart>onyQa]ii]no]-5-bromobe^ Tin (II) chloride dihydrate 
5 (4.05 g, 17.9 nanol, Aldrich) was added to a mixture of tert-butyl 5-bronio-2-[({5- 
nitro-6-[4-nitro-2-(trifluoroinethyl)phenyl]-l,2-ben^ 

yi}carbonyl)aniino]benzoate (715 mg, 1.10 mmol) in a mixture of THF (40 mL) and 
DMF (40 mL). The mixture was stirred for 6 days and then diluted with MTBE (250 
mL). The organics were washed with 1 M NaOH (3 X 100 mL) and brine (100 mL). 

10 It was then filtered through a plug of silica and evaporated. The resulting orange solid 
was dissolved in CH2CI2 (25 mL) and treated with triethylamine (560 fiL) and acetyl 
chloride (250 pL). After 5 hours, the mixture was filtered through a plug of silica gel. 
Product was then adsorbed onto silica gel and purified on a Biotage Flash 40 M+ using 
a gradient from 50% EtOAc to 75% EtOAc in CHiCfe. Yield was 161 mg of light 

IS yellow spluL 

*H NMR (400 MHz, DMSO-^d) 6 ppm 1.59 (s, 9 H) 1.87 (s, 3 H) 2.12 (s, 3 H) 7.29 
(d, ^8.50 Hz, 1 H) 7.78 (s, 1 H) 7.84 (dd, ^8.40, 1.76 Hz, 1 H) 7.92 (dd, >8.91, 
2.49 Hz, 1 H) 8.08 (d, 7=2.49 Hz, 1 H) 8.21 (d, ^1.87 Hz, 1 H) 8.43 (s, 1 H) 8.56 (d, 
J=8.91 Hz, 1 H) 9.01 (s, 1 H) 10.40 (s, 1. H) 12.1 1 (s, 1 H). 
20 ' 

A sluny of the /-butyl ester (137 mg, 0.203 nmoQ in CRzCk (12 mL) was treated with 
TEA (8 mL), and the resulting sohition was stirred overnight. Solvents were removed 
by rotary evaporation, and the product was triturated with methanol. The acid product 
was washed with heptane and dried at 100 °C under vacuum yielding 49 mg of tan 
25 solid. 'H NMR (400 MHz, DMSOw/tf) 5 ppm 1.87 (s, 3 H) 2.12 (s, 3 H) 7.29 (d, 
>8.50 Hz, 1 H) 7.78 (s, 1 H) 7.84 (dd, >8.19, 1.35 Hz, 1 H) 7.93 (dd, ^.02, 2.38 
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Hz, 1 H) 8.17 (d,>2.49 Hz, 1 H) 8.21 (d, J^l.45 Hz, 1 H) 8.45 (s, 1 H) 8.71 (d, 
•^=9,12 Hz, 1 H) 9.01 (s, 1 H) 10.40 (s, 1 H) 12.63 (s, 1 H). 

Example 6.77: 5-Cyano-2-*I({6-[2-(triflaoromethyQphenyl]-l,2-beiizisoxazolr^^ 
5 yl}caTbo]iyQaiiii]io]benzoic acid 

HO 
/=0 




Preparation of 




/erf-Butyl 5-cyano-2-[({6-[2-(trifluoromethyI)phenyl]-l,2-bei^ 
10 yl}carbonyI)amin6]benzoate Sulfuric acid (40 mL, 75% in water) was added to a 
flask containing ethyl 6-[2-(tnfluoroniethyl)phenyl]-l,2-benzisoxazole-3-carboxylate 
(1.12 g, 3.35 mmol), and the mixture was stirred in a 60-80^C oil bath for 80-110 
minutes. The mixture was diluted to 120 mL with water, and the resulting precipitate 
was collected and air dried yielding 862 mg of yellow solid This material was 
15 suspended in CH2CI2 (100 mL) and treated with DMF (30 |liL) followed by oxalyl 
chloride (2 mL). Solvent and excess oxalyl chloride were removed by rotary 
ev^oration after 1 hour. The residue was dissolved in CH2CI2 (75 mL) and treated 
with Nbutyl 2-ammo-5-cyanobenzoate (552 mg, 2.53 mmol) in pyridine (20 mL). The 
mixture was stirred for 16.5 hours and then diluted with CH2CI2 (100 mL). It was 
20 washed with 1 M HCl (2 X 1 50 mL) followed by brine (1 50 mL). Product was 

adsorbed onto silica gel and purified on a Biotage Flash 40 M+ silica cartridge using a 
gradient from 50% to 75% CHzCk in heptane. Yield was 446 mg of white solid. 
*H NMR (400 MHz, DMSO-rf^) 8 ppm 1.62 (s, 9 H) 7.53 (d, ^8.29 Hz, 2 H) 7.71 (t, 
>7.57 Hz, 1 H) 7.80 (t,>7.36 Hz, 1 H) 7.92 (d, J^7.67 Hz, 1 H) 7.97 (s, 1 H) 8.18 
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(dd, >8.71, 2.07 Hz, 1 H) 8.26 (d, ^8.09 Hz, 1 H) 8.41 (d, 7=2.07 Hz, 1 H) 8.80 (d, 
^8.71 Hz, 1 H) 12.43 (s, 1 H). 

A solution of the coiresponding ^butyl ester (371 mg, 0.731 mmol) in CHzQzClS mL) 
5 was treated with TFA'(10 mL) and stirred for 3 hours. Solvents were removed by 
rotary evaporation. To remove residual TFA, the residue was suspended in CH2CI2, 
and the solvent was removed by rotary evaporation. This was repeated with methanol 
and with heptane. The acid product was then triturated with methanol, washed with 
heptane, and dried at 100 under vacuum yielding 310 mg of white solid. 
10 ^H NMR (400 MHz, DMSO-de) 5 ppm 7.53 (d, >=8.09 Hz, 2 H) 7.71 (t, >7.57 Hz, 1 
H) 7.80 (t, >7.36 Hz, 1 H) 7.92 (d, J=7A6 Hz, 1 H) 7.96 (s, 1 H) 8.18 (dd, 7=8.71, 
2.07 Hz, 1 H) 8.27 (d, ^8.09 Hz, 1 H) 8.46 (d, 7=2.07 Hz, 1 H) 8.92 (d, 7=8.91 Hz, 
, 1 H) 12.92 (s, 1 H). 



15 Example 6.78: Other examples, of R4 ias optional^ substituted benzisoxazole 



Compound No., Strocture 


Compound Name 










2-[{{5-[2-{acetylamino)phenyl]- 1 ,2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 
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CampoandNo., Strnctore 


Compound Name 












1 


ben2isoxazol-3-yl}carbonyl)aminoJ-5- 
cyanobenzoic add 






NH 






















2-I({5-[4-(acetylamino)phenyl]-1 ,2- 
benzi50xazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 










LJ 


















2-[({5-i4-{acetylamino)-2- 
(tnfluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 
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CompoiindNo., Structure 



Componnd Name 




2-I({5-[4-Iacetyl(methyl)amino]-2- 
(trifluoromethyl)phenyl]-1,2-ben2isoxa2ol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 




2-[({5-[4-(acetyIamino)-2-methylphenyl]-1.2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 




2-[({5-[2-(acetylamino)phenyl]-6-cyano-1.2- 
benzisoxazol-3-yl}carbonyl)dmino]-5- 
cyanobenzoic add 
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Compoimd No., Structure 



Compound Name 




2-[({5-[3-(acetylamino)phenyl]-6-cyano-1,2- 
benzisoxazol*3*yl}cart)onyl)amino]-5- 
cyanobenzoic add 




2-[({5-[4-(acetylamino)phenyl]-6-cyano-1.2- 
benzisoxa2ol-3-yl}carbonyl)amlnol-5- 
cyanobenzoic acid 




2-[({5-I4-[acetyl(methyl)aminoh2- 
(trifluorDmethyl)phenyl]-6-cyano-1 .2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic add 
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Compoand No., Stnictnre 


Compound Name 




2-[({5-I4-(acetylamlno)-2-methylphenyl]-6- 
cyano-1 ,2-benzisoxazol-3- 
yl}carbonyl)aminol-5-cyanobenzoic acid 












2-[({5-[5-(acetylamino)-2-methoxyphenyl]-6- 
cyano-1 ,2-benzisoxazol-3- 
yi}carbonyl}ammo]-5-cyanobenzojc acid 






o 






2-({[5-[2-{acetylamino)phenyl]-6- 
(trifluoromethyl)-1,2-benzisoxazol-3- 
yl]carbonyl}amino)-5-cyanobenzoic acid 
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QHnpoimd No., Structure 


ConiDoiindName 




5-cyano-2-({[5-(2-methoxyphenyl)-6- 
(trifluoromethylH ,2-benzisoxazol-3- 
yl]carbonyl}amirK>)benzoic acid 




2-({[5-{4-{acetyl(methyl)amino]phenyl}-6- 
(trifluoromethyl)-1 ,2-benzisoxazol-3- 
yl]carbonyl>amino)-S-cyanobenzoic acid 


0'" 


2-I({6-acetyl-5-t2-(acetylamino)phenyll-1,2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 
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CompoiindNo.> Structure 



Compound Name 




2-[({6-acetyl-5-[3-(acetylamino)phenyl]-1.2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic add 




2-I({6-acetyl-5-[4-(acetylamiao)phenyl]-1,2- 
benzisoxazol-3-yl}carbonyl)amino>5- 
cyanobenzoic acid 




2-[({6-acetyl-5-[2-(trifluoromethyl)phenyI]- 
1 ,2-benzisoxazol-3-yI}carbonyl)aminol-5- 
cyanobenzoic acid 
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vjomponiui mo., suucnire 


Compoiuid Name 


O' 


















2-I({6-acetyl-5-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3* 
yi/iHniuonyi ^aminoj-o-cyanoDenzoic oQu 




























2-[({6-acetyl-5-[4-[acetyl{methyl)aminol-2- 
{trifluoromethyl)phenyll-1.2-ben2isoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzotc actd 






















2-I({6-acetyl-5-[4- 
[(methoxycarbonyl)amino]-2- 
(iniiuorDrneinyi}pnenyij-i,2-Denzisoxazoi-3- 
yl}carbonyl)amino^5-(^a^obenzoic add 
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CompoimdName 




2-{{I6-acetyl-5-(2-methylphenyl)-1 .2- 
benzisoxazol-3*yl]carbonyl}amino)-5- 
cyanobenzoic add 




2-I({6-acetyl-5-[4-(acetylamino)-2- 
methylphenyipi ,2-benzisoxazol-3- 
yl}carbonyl)amino]*5-cyanobenzoic acid 




2H[(6-acetyl-5-{4- 

[(methoxycarbonyl)amino]-2-methylphenyl}- 
1 ,2-benzisoxazol-3-yl)carbonyl]amlnoh5- 
cyanobenzoic acid 
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Cmnpoimd No., Stractnre 



CompoiindName 




2-({[6-acetyl-5-(2-methoxyphenyl)-1 ,2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic acid 




2-[({6-acetyl-5-[5-(acetylamino)-2- 
methoxyphenylJ-1 ,2-benzisoxa2ol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 




2-{[(6-acetyl-5-{2-methoxy-5- 
[(methoxycarbonyl)aminolphenyl}«1 .2- 
benzisoxazol-3-yl)carbonyl]amino}-5- 
cyanobenzoic acid 
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L^OIDPOUuQ IN0.9 duUCVure 


























2-{[{6-acetyl-5-{2-methoxy-5- 
[(methoxycart)onyl)(methyl)amino]phenyl}- 
1 ,2-benzisoxazol-3-yl)carbonyl]amino}-5- 
cyanobenzoic acid 
















0'" 












z*[^o-[^-\aceiyiamino;pn6nyij-D*propio 
1 ,2-benzisoxazol-3-yl}cart)onyl)amino]-5- 
cyanobenzoic add 




































2-[{{5-t4-[acetyl(methyl)amino]-2- 
(trifluorDmethyl)phenyI]-6-propionyH.2- 
benzi50xazol-3-yl}cartonyl)amino]-5- 
cyanobenzoic acid 
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Cmnpoond No.. Strnctore 


Compound Name 




2-({I6-(acetylamiiio)-5-phenyl-1 ,2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 


o*Vo 


2-[{{6-(acetylamino)-5-(2- 
(acetyldmino)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic add 


MH 

o 


2-[({6-(acetylamino)-5-t3- 
(acetylamino)phenyl]-1 ,2*ben2isoxazol-3- 
yi}carbonyl)amino]-5-cyanobenzoic add 
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Compoimd No., Structore 


Compound Name 










1 W 


2-I({6-{acetyIamino)-5-[4- 
(ac^lamino)phenyl]-1 ,2-benzisoxazol*3- 
yl}cart)onyl)amino]-5-cyanobenzoic add 




















2-[({6-(acetylamino)-5-[2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbohyl)amino]-5-cyanobenzoic add 


o • 














2-[({6-(acetylamino)-5-[4-(acetylamino)-2- 
(trifluoromethyOphenyl]- 1 ,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 


. y 
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Qunponiid No., Stmctnre 


Compound Name 










2-[({6-(acetylamino)-5-[4- 
[acetyl(methyl)amino]-2- 
(trifluoromethyl)phenyl]-1.2-benzispxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoicacid 






1^ 














2-[({6-(acetylamino)-5-[4- 
[(methoxycartx)nyl)(methyl)amino]-2- 
(trifluoromethyl)phenyl]- 1 ,2-ben2isoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 






,H 








2-[({6-(acetylamino)-5-[4- 
[(methoxycarbonyl)amino]-2- 
(trifluoromethyl)phenyl]-1,2-benzisDxazor-3- 
yl}carbonyl)amino]-5-cyanobenzotc acid 




- 


HN 
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Compomidllb., Structore 


Compound Name 




2-({[6-(acetylamino)-5-(2-methylphenyl)-1,2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 


>H 

' H 


2-[({6-(acetylamino)-5-[4-(acetylamino)-2- 
methylphenyl]-1 .2-ben2isoxa201-3- 
yl}carbonyi)amino]-5-cyanobenzoic acid 




2-{[(6-(acetylamino)-5-{4- 
[acetyl(methyl)amino]-2-methylphenyl}-1,2- 
benzi50xazol-3-yl)carbonyqamino}-5- 
cyanobenzoic acid 
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Compomid No., Stractare 



Compound Name 




2-{[(6-(acetylamino)-5-{4- 
[(methoxycarbonyl)dmino]-2-methylphenyl}- 
1,2-benzisoxazol-3-yl)carbonyl]amino)-5- 
cyanobenzoic add 




2-({[6-(acety|amino)-5-(2-methoxyphenyl)- 
1,2-benzisoxazol-3-ylJcarbonyl}amino)-5- 
cyanobenzoic acid 




2-{I(6-(acetylamino)-544- 
[acetyl(methyl)amino]phenyl}-1 .2- 
benzisoxazol-3-yl)cartx>nyl]amino}-5- 
cyanobenzoic add 
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ComDOoncfTio.. Strnctuie 


CamiX)imdName 








2-{[(6-(acetylamino)-5-{4- 
[(methoxycarbonyl){methyl)amino]phenyl}- 

1 >^•hon7icny^7ol.^\/l^f*orhnn\/11^lfTlinn\.'>• 
1 i^*uc7i i^idUAaz>ui*o*yi )\ieuuui lyijoi 1 III HI/"*/* 

cyanobenzoic add 






,H 










2"{I(6-(acetylamino)-5-{4- 
[(methoxycart)onyl)amino]phenyl}-1 ,2- 
benzisoxazol-3-yl)carbonyl]amino}-5- 
cyanobenzoic add 






H 
















2-K{6-(acetylamino)-5-[5-(acetylammo)-2- 
methoxyphenylj-l ,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic add 






,NH 
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Compoimd No., Stractore 


CQmpomid Name 


0'" 












2-{[(6-(acetylamino)-5-{2-methoxy-5- 
[(methoxycarbonyl)amino]pheny[}-1 ,2- 
benzisoxazol-3-yl)carbonyl]amino}-5- 
cyanobenzoic add 












... 


H 

o 












benzisoxa20l-3-yl]carbonyl}amlno)-5- 

w/al iUI<ld OwlU 




















^-uio- vaceiyiam ino)-o-pynain-o-yi-i ,z- 
benzisoxazol-3*yl]carbonyl}amino)-5- 
cvanohenzoic acid 






>^ — { \ 0 
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wUiupuiiiiu lvalue 












2-({[6-(acetylamino)-5-pyridin-4*yl-1 ,2- 
benzisoxazol-3-yl]cartx>nyl}amino)r5- 
cyanobenzoic acid 




















2-(f rS- ( acetvl am i no vrazi n-2-vl- 1 .2- 
benzisoxazoI-3-yl]cart)onyl}amino)-5- 
cyanobenzoic acid 


















2*f n6-( acetvl am 1 no V5-Dvrid azi n-3-vl- 1 2- 
benzisoxdzol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 






ft B-f 










2»f/f6-far!Pt\/tamlnoWfi-n\/rida2in*4*vU1 2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cvanobenzoic acid 
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Compoiiiul No., Stractore 


Compound Name 






5-cyano-2-({[5-phenyl-6-(propionylammo)- 
l,2-ben2isoxazol-3" 
yl]cart)onyl}dmino)benzoic acid 










0 


• 








^"lu*^l^"\3™iyiaiTiino jpnenyij-o- 
(propionylamino)-l ,2-benzisoxazol-3- 
yqcarbonyi}amino)-5-cyanobenzoic acid 




















2-({[5-I3-(acetylamino)phenyl]-6- 
(propionylamino)-1 ,2-benzisoxazol-3- 
yl]carbonyl}amino)-5-cyanobenzolc acid 






NH 
0 
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CQmpotmcfflo., Stracture 


CQmpound Name 












2-({[5-[4-(acetylamino)phenyl]-6- 
(propionylamino)-1 .2-ben2isoxazol-3- 
yllcarbonyl}amino)-5-cyanobenzoic acid 


0«-^ 












5-cyano-2-[({6-(propionylamino)-5-[2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic acid 




















2-({[5-I4-(acetylamino)-2- 
(trifluoromethyl)phenyl]'-6-(propionylamino)- 
1,2-benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 


HN 
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Compound No., Structore 


Compound Name 


IN ^ 


2-({[5-[4-[acetyl(methyl)amino]-2- 
(trifluoromethyl)phenyl]-6-(propionylamino)- 
1 ,2-benzisoxazol-3-yl]carbonyl}amlno)-5- 
cyanobenzoic acid 




5-cyano-2-({[5-[4- 
[(methoxycarbonyl)amino]-2- 
(trifluoromethyl)phenyl]-6-(propionylaminp)- 
1 .2-ben2isoxa2ol-3- 
yl]carbonyl}amino)benzoic acid 




5-cyano-2-({[5-(2-methylphenyl)-6- 
{proplonylamino)-1 ,2-benzisoxazol-3- 
yl]carbonyl}amino)benzoic add 
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ComDOundNo., Structure 


ComTxyand Name 










2-({[5-[4-(acetylamino)-2-methylphenyl]-6- 
(propionylamino)-1 ,2-benzisoxazol*3- 
yl]carbonyl}amino)-&-cyanobenzoic acid 






^ H 












5-cyano-2-({[5-{4- 

[(methoxycarbonyl)amino]-2-methylphenyl}- 

nmninn\/l2iminn\- 1 9»hpn7iRny si7nU!^ 

yi]carbonyOamino)benzoic add 






H 












o-cyano-2-({[o-(2-rnetnoxypnenyi)-o- 
(propionylamino)-1 ,2-benzisoxazol-3- 
yl]cartx)nyt}amino)benzoic acid 
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Compoiind No.> Stmctore 



Compound Name 




5-cyano-2-({[5-{4- 

[(methoxycarbonyl)(methyl)amino]phenyl}-6- 
(propionylamino)-1 ,2-benzisoxazol-3- 
yl]cart)onyl}amino)benzoic add 




5-cyano-2-({[5-{4- 

[(methoxycartx}nyl)amino]phenyl}-6- 
(propionylamino)-l ,2-benzisoxazol-3- 
yllcart>onyl}amino)benzoic acid 




5-cyano-2-({I5-{2-methoxy-5- 
[(methoxycarbonyl)amino]phenyl}-6- 
(propionylamino)- 1 ,2-benzisoxazol-3- 
yl]carbonyl}amino)benzoic add 
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Compoimd No.. Stnictnre 


Compoimd Name 




yl-1 .2-benzisoxazol-3- 
vllcarbonvl^aminolbenzotc acid 














l>_r^Qnn-^-//rR-/niTirtirtn\/laminn\-'^rt\/rirl in-^ 
%j^\*y<xi iu~^~^\[o~^piupiui lyiaiiiii lu^^pyi luii 1 0* 

yl-1 ,2-ben2isoxazol-3- 
vflcarbonvl^aminolbpn^nip arid 






* — 








yl-1 ,2-benzisoxazol-3- 
vllcartDonvl^aminolbenzoic acid 






N^ft/ > — 








o-cy3no-^-(\lo-(propionyi3mino)-o- 
pyridazin-3-yl-1 ,2-ben2lsoxazol-3- 

yiji#cii 1.^1 lyi/aii III lU^Ucii^uiw oUiu 
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Compound No., Strnctore 


Compound Name 




5-cyano-2-(([D-(propionyianiino}-5- 
pyridazin-4-yl-1 ,2-benzisoxazol-3- 










0'" 


2-({[5-[2-{acetylamino)phenyI]-6- 
(butyrylamino)-1 ,2-benzisoxazol-3- 
yl]carbonyl}amino)-5-cyanobenzoic add 






" \ 


2-[({6-(butyrylamino)-5-[2- 
(trifluoromethyl)phenyI]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic add 
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CompoondNo., Structure 



Compound Name 




2-{{[5-[4-(acetylamino)-2- 
(trifliioromethyl)phenyi]-&-(butyrylamino)- 
1 ,2-benzisoxazot-3-yQcarbonyl}amino)-5- 
cyanobenzoic acid 




2-({[6-(butyrylamino)-5-(2-methylphenyl)- 
1 ,2-benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 




2-({[5-[4-(acetylamino)-2-methylphenyI]-6- 
(biityrylamino)-l .2-benzi50xazol-3- 
yl]carbonyl}amino)-5-cyanobenzoic add 
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CompoiindNo., Strocture 


Compoiiiid Name 






^-mo-iacetyi(meinyi)aniino]-i ,2- 
benzisoxazol-3-yl}cart)onyl)amino]-5- 
cyanobenzoic add 






-H 




2-I({D-[acetyl(methyl)aminoj-5-phenyi-1,2- 
benzisoxa2ol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 








2-l(\5-[2-(acetyiamino)pnenyij-D- 
Iacetyl(methyl)amino]-1 .2-berv2isoxazol-3- 
yl}carbonyl)amino]*5-cyanobenzotc acid 
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Compound No., Structiire 


CompoimdName 


"^^^-^ 








1 


2*[({5-[4-(acetyldrnino)phenyt]-6- 
[acetyl(meth\rt)amino]-1.2-benzisoxazol-3- 
yt}carbonyl)amino]-5-cyanobenzoic acid 










,H 




2-[({6-[acetyl(methyl)amino]-5-[2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
vUcarbonvhamino1-5-cvanobenzoic acid 










2-[({5-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl)-6- 
racetvUmsthvnaminnl-l 2-ben7i^Y a^nU^ 
yl}carbonyl)amino]-5-cyanobenzoic acid 
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Compound No., SOnctnre 



Compound Name 




2-[({6-[acetyl(methyl)amino]-5-I4- 
IacetyI(methyl)amino]-2- 
(trifluoromethyl)phenyl]-1,2-ben2isoxazol-3- 
yl}carbonyl)aminoh5-cydnobenzoic acid 




2-[({6-Iacetyl(methyl)amino]-5-I4- 
[(methoxycarbonyl)(methyl)amino]-2- 
(trifluoromethyl)phenyl]-1,2-ben2isoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic add 




2-I({6-[acetyI(methyl)amino]-5-[4- 
[(methoxycarbonyl)aminol-2- 
{trifluoromethyl)phenyl]-1,2-ben2isoxa2ol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 
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CompoandNo., Structure 


Compound Name 




methylphenyl)-1 ,2-ben2isoxazoI-3- 
yl]carbonyl}amino)-5-cyanobenzoic acid 










N 


2-[({5-[4-{acetylamino)-2-methylphenyl]-&- 
[ac^l(methyl)amirio]-1 ,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 








2-{[(6-Iacetyl(methyl)amino]-5-{4- 
[acetyl(methyl)amino]phenyl}-1 ,2- 
benzisoxazol-3-yl)carbonyl]amino}-5- 
cyanobenzoic add 
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CamponndNo., Stmctore 



Compoond Name 




5-cyano-2-[({&-[methyl(propionyl)amino]-5- 
[2-(trifluoromethyl)phenyl]-1,2-benzisoxazol- 
3-yl}cai1)onyl)amino]benzoic acid 




2- [({5-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-6- 
[methyl(prDpionyl)aminp]-1,2-ben2isoxazol- 

3- yl}carbonyl)amino]-5-cyanoben20ic acid 




2- [({5-[4-[acetyl(methyl)aminol-2- 
(trifluoromethyl)phenyl]-6- 
[methyl(propionyl)amino]-1,2-benzisoxazol- 

3- yl}carbonyl)amtno]-5*cyanobenzoic acid 
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Compound No.> Stracture 



CompoimdNaine 




2- I({5-[4-(acetylamino)-2-methylphenyl]-6- 
[methyi(propionyl)amino]-1,2-benzisoxazol- 

3- yl}carbonyl)amino]-5-cyanobenzoic add 




2-[({5-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-6- 
[butyryl(methyl)aminoJ-1.2-benzisoxa2ol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 




5-cyano-2-[({6-[(methoxycarb6nyl)amlno]-5- 
phenyl-1 ,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic add 
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CampoimdNo., Stractare 



CompoimdNaine 




2- [({5-[2-(acetylamino)phenyl]-6- 
[(methoxycarbonyl)aminol-1.2-ben2isoxa29l- 

3- yl}carbonyl)amino]-5-cyanobenzoic acid ' 




2- [({5-[3-(acetylamino)phenyl]-6- 
[(methoxycarbonyl)amrno]-1,2-benzisoxazol- 

3- yl}carbonyl)amino]-5-cyanobenzoic acid 




2- [({5-[4-(acetylamino)phenyl]-6- 
[(methoxycarbonyl)amino]- 1 .2-benzisoxazol- 

3- yl}carbonyl)amino]-5-cyanobenzoic acid 
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Compoiind No.» Stracture 


CompomidName 


H 






5-cyano-2-[({6-[(methoxycarbonyl)amino]-5- 
[2-(trifluoromethyl)phenyl]-1,2-benzisoxazol- 
3-vl)cart)onvl)amino1benzoic acid 






u 


















2- I({5-[4-(acetylamino)-2- 

Unfit lmT>fTlotKl\/l^nhonw^-f^ 
\u 1 1 luui ui 1 tell ly 1 lei ly ij-u" 

[(methoxycarbonyl)amino]- 1 ,2-benzisoxazol- 

3- yl>carbonyl)amino]-5-cyanobenzoic add 


/-^ o 




HN ' 














2- I({5-I4-Iacetyl{methyl)aminol-2- 
(trifl uorDmethyl)phenyl]-6- 
[(methoxycarbonyl)amino]-1.2-benzisoxazol- 

3- yl}carbonyl)amino]-5-cyanobenzoic acid 
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CompoiiiulNo., Strnctare 


Compound Name 




) 




5-cyano-2-[({6-I(methoxycarbonyl)ammo]-5- 
[4-[(rn6tnoxycarix)nyi) (fn etnyi jamino j-z- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic acid 


0 «f 




,H 

VC,H 


5-cyano-2-[({6-[{methoxycarbonyl)amino]-5- 
l't*[^ini;u lUAyuciruuiiyi ^aii iinoj^A" 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}cartx)nyl)amino]benzoic acid 


o 

HN ■ ■ / 








5-cyano-2-({[6-[{metlioxycarbonyl)amino]-5- 
(2-methylphenyl>-1 ,2-benzlsoxa2oi-3- 

vilnarhnnvDsminn^hpnTnic siriri 

yijwOiwi lyi/ai 1 III iw/ud ifcUiw Owiu 
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Compound No., Structure 


Compoimd Name 




2- [{{5-[4-(acetylamino)-2-methylphenyl]-6- 
[(methoxycaitonyt)aminoh1,2-benzisoxazol- 

3- yl)carbonyl)amino}-5-cyanobenzoic acid 




5-cyano-2-{[{6-[(methoxycart)onyl)aminol-5- 
{4-[(methoxycarbonyl)(methyl)amino]-2- 
methylphenyl}-1 ,2-benzisoxazol-3- 
yl)carbonyi]amino}berTzoic add 


,H 

"^O H 


5-cyano-2-{[(6-[{methoxycart)onyl)amino]-5- 
{4-[(methoxycarbonyl)amjno]-2- 
methylphenyl}-! ,2-benzisoxa20l-3- 
yl)carbonyl]amino}benzoic acid 
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Compound No.> Stmctore 



Compound Name 




5-cyano-2-({[6-[(methoxycarbonyl)amino]-5- 
(2-m6thoxyphenyl)-1 ,2-benzisoxazol-3- 
yl]carbonyl}amino)benzoic acid 




5-cyano-2-{[(6-[(methoxycarbonyl)amino]-5- 
{4- 

[(methoxycdrbonyl)(methyl)amino]phenyl}- 
1 ,2-benzisoxazol-3- 
yl)cart)onyl]amino}benzoic acid 




5-'Cyano-2-{[(6-[{methoxycarbonyl)amino]-5- 
{4-[(methoxycarbonyl)amlno]phenyl}-1,2- 
benzisoxazol-3-yl)carbonyl]amino}benzoic 
add 
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QHDPomidNo., Stnictiire 


CMnpound Name 








\ 


^-mo-l%)- ^aueiy lani inuy-^-mcinoAypneny ij-^^ 
[(methoxycarbonyl)amino]-1,2-benzisoxazol- 
3-yl}cart>onyl)amino]-5-cyanobenzoic acid 






NH - 

\J 


















"LP 


5-cyano-2-{[(6-[(methoxycarbonyl)amlno]-5- 
{2-methoxy-5- 

[(methoxycarbonyl)amino]phenyl}-1.2- 

benzjsoxazol-3-yl)carbonyl]amino}benzoic 

add 












LJ 
















o'' Q 


5-cyano-2-{I{6-l(methoxycarbonyl)amino]-5- 
{2-methoxy-5- 

I(methoxycarbonyl)(methyl)amino]phenyI}- 
1.2-benzisoxazol-3- 
yl)carbonyl]anriino}benzoic acid 










o 
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Compoond No., Structure 


Compound Name 




5-cyano-2-I{{6-[(methoxycarbonyl)amino]-5- 
pyridin-2-yl-1 .2-benzisoxazoj-3- 

\/l\/^9r4v)nwl^9min^1hon7nif* aciH 
yi/&aIUUiiyi/aillillUJUCll£,UII# owiU 










' _,H 


5-cyano-2-[({6-[(methoxycarbonyl)amino]-5- 
pyridin-3-yl-1 ,2-benzisoxazol-3- 
yi/c^monyi)aiTiinoju6nzoic acia 










0'" 


5-cyano-2-[({6-[(methoxycart)onyl)amino]-5» 
pyridin-4-yH ,2-benzisoxazol-3- 

v/l\r*^rhnn\yl\Qmtnn1Kon7nir^ si^iH 
yi/uoiuuiiyi/aiiiiiiujuciiiCUiu ciuiu 












5-cyano-2-[({6-[(methoxycarbonyl)amtno]-5- 
pyrazin-2-yl-1 ,2-benzisoxazol-3- 
vDcarbonvhaminolbenzoic add 
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ComixnindNo., Strnctiire 


CompoimdName 






5-cyano-2-[({6-[(methoxycarbonyl)amino]-5- 
pyridazin-3-yH .2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic add 






'N ^ — 




















5-cyano-2-[{{6-[(methoxycarbonyl)amino]-5- 
pyridazin-4*yl-1 ,2-benzisoxazol*3- 
yl}carbonyl)amino]benzoic add 














10 


5-cyano-2-[({6- 

[(methoxycarbonyl)(methyl)amino]-1.2- 
i/ci t^i9UAncui*o*yi/war uui lyi ^oi i iiiiiijDcri^oiu 

add 
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Compound No.. Stractnre 



ComponndName 




5-cyano-2-[({6- 

[(methoxycarbonyl){methyl)amino>5-phenyl- 
1,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic acid 




2-[({5-[2-(acetylamino)phenyl]-6- 
[(methoxycarbonyl)(methyl)amino]-1.2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic add 




2-[({5-[4-(acetylamino)phenyI]-6- 
[(methoxycarbonyl)(methyl)amino]-1,2- 
benzisoxazol-3-yl}carbonyl)aminoj-5- 
cyanobenzoic add 
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CompoaiidNo., Stntctore 


Compound Name 






5-cyano-2-[({6- 

[(methoxycarbonyl)(methyl)aminoJ-5-[2- 
(trifluoromethyl)phenyl]-1,2-benzisQxazol-3- 
yl}carbonyl)amino]benzoic acid 
















2-[({5-[4-(acetylamino)-2- 
(trifluoromethyt)phenyl]-6- 
[(methoxycarbonyl)(methyl)amino]-1 ,2- 
benzisoxazol-3-y^rbonyl)amino]-5- 
cyanoberuoic acid 


H 


- — ... 






2-[({5-I4-[acetyl(methyl)amino]-2- 
{trifluoromethyl)phenyl]-6- 
[(rneinoxycaruonyi)(rnetnyi}arninoj- 1 ,2* 
benzisoxazol-3-yl}carbonyl)aminoi-5- 
cyanobenzoic acid 
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CompcwindNo., Structure 



Compound Name 




5-cyano-2-I({5-I4- 

I(methoxycarbonyl)amino]-2- 

(trifluoromethyl)phenyl]-6- 

((methoxycarbonyl)(methyl)amino]-1,2- 

benzisoxazot-3-yl}caitonyl)amirK>ibenzoic 

add 




5-cyano-2-({[6- 

[(methoxycarbonyl)(methyl)amino]-5-(2- 
methylphenyl)-1 ,2-benzisoxazol-3- 
yl]cart)onyl}amino)benzoic acid 




5-cyano-2-{[(6- 

[(methoxycarbonyl){methyl)aminol-5-{4- 
[(methoxycartx)nyl)(methyl)arnino]-2- 
methylphenyl)-1 ,2-ben2isoxazol-3- 
yl)carbonyl]amino}benzoic acid 
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CampopndNo., Stroctare 



CompoondName 




5- cyano-2-I({5-{4- 

[(methoxycarbonyl)amino]-2-methylphenyl}- 

6- [(methoxycarbonyl)(methyl)amino]-1,2- 
benzisoxazol*3-yl}carbonyl)amino]benzoic 
acid 



H 




5-cyano-2-({[6- 

[{methoxycarbonyl)(methyl)amino]-5-(2- 
methoxyphenyl)-1 .2-benzisoxazol-3- 
yl]carbonyl}amino)benzoic acid 




5-cyano-2-{t(6- 

[{methoxycarbonyl)(methyl)amino]-5-{4- 
[(methoxycarbonyl)(methyl)aminolphehyl}- 
1.2-benzisoxa2ol-3- 
yl)carbonyl]amino}benzoic acid 
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Compopnd No., Stmcture 



Compound Name 




5-cyano-2-[({5^4- 

((methoxycarbonyI)amlno]phenyl}-6- 
[(methoxycarbonyl)(methyl)amino]-1,2- 
benzi50xazol-3-yl}cart)onyl)aminojbenzoic 
add 




5-cyano-2-{[(6- 

[(methoxycarbonyl)(methyl)amino]-5-{2-* 
methoxy-5- 

[(methoxycarbonyl)amino]phenyl}-1 ,2- 

benzisoxazol-3-yl)carbonyi]amino}benzoic 

acid 




5-cyano-2-{[(6- 

I(methoxycarbonyl)(methyl)amino]-5-{2- 
methoxy-S- 

[{methoxycarbonyl){methyl)amino]phenyl}- 
1.2-benzisoxa20l-3- 
yi)cart)onyl]amino}benzoic acid 
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Compoond No., Stnictare 


Compound Name 


1 




5-cyan(>>2-[({6- 

[(methoxycarbonyl)(methyl)amino]-5-pyridin- 
yl}carbonyl)amino]benzoic acid 










"of: 




1 


5-cyano-2-[({6- 

[(methoxycart)onyl)(methyl)amino>5-pyridin- 
4*vt-1 2-benzisoxa7ol-3- 

yl}carbonyl)amino]benzoic acid 










u 

n 










5-cyano-2-[({6- 

[(methoxycdrbonyl)(methyl)amino]-5- 
y^cart)onyl)amino]benzoic acid 
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QnnpoimdNo., Strnctnre 


CompoiindNaine 












2-[({5-[2-{acetylamlno)phenyll-&-methoxy- 
1 .2-benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 


0^10 
















pVi^ 


5-cyano-2-[({6-methoxy-5-[2- 
(trifluoromethyl)phenyl]-1.2-ben2isoxazol-3- 
yi/carDonyi;aiTiinojuGnzoic acia 


Q ^° 












2-[({5-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-6-methoxy-1 ,2- 
benzisoxazol*3*yt}carbonyi)amino]-5- 
cyanobenzoic add 
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wo 2004/01S428 



PCT/US2003/024796 



Compound No., Structure 


Compound Name 














2-[({5-[4-[acetyl(methyl)amino]-2- 
{trifluoromethyl)phenyIl-6-methoxy-1 ,2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic add 


0 O y° 

\ 
















5-cyano-2-({[6-methoxy-5-(2-methylphenyl)- 
1,2-ben2isoxa2ol-3- 
yl]carbonyl}amino)benzoic add 










0'" 














2-[({5-[4-(acetylamlno)-2-methylphenyl]-6- 
methoxy-1 ,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic add 
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Compound No., Structure 


Compound Name 
















2- {I(5^4-[acetyl(methyl)amino]-2- 
methylphenyl}-6-methoxy-1 ,2-benzisoxa20l- 

3- yl)carbonyl]amino}-5-cyanobenzoic acid 




















5-cyano-2-{I(6-methoxy-5-{4- 
[(methoxycarbonyl)(methyl)amino]-2» 
methylphenyl^1 ,2-benzlsoxazol-3- 
yl)carbonyl]amino}benzoic acid 


\ 


















5-cyano-2-{[(6-methoxy-5-{4- 
[(methoxycarbonyl)amino]-2-methylphenyl}- 
1.2-benzisoxazol-3- 
yl)carbonyl]amino}benzoic add 


H 
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ComixnindNo.. Stracture 


Compoimd Name 














5-cyano-2-({I6-methoxy-5-(2- 
methoxyphenyl)-1 .2-benzisoxazol-3- 
yl]cart)onyl}amino)benzoic acid 
























5-cyano-2-{[(6-methoxy-5-{4- 
[(methoxycarbonyl)(methyl)amino]phenyl}- 
1 ,2-ben2isoxazol-3- 
yl)carbonyl]amino}benzoic acid 




• 






I 0 






5-cyano-2-{[(6-methoxy-5-{4- 
[(methoxycarbonyl)amino]phenyl}-1,2- 
benzisoxazol-3-yl)carbonyl]amino}benzoic 
add 






^0 H 
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Compound No,, Stnictare 



Compoimd Name 




2-I({5-[5-(acetylamino)-2-methoxyphenyl]-6- 
methoxy-1 ,2-benzisoxazol-3- 
yl}cartx)nyl)amtno]-5-cyanobeazoic acid 




5-cyano-2-{I(6-methoxy-5-{2-methoxy-5- 
[{methoxycarbonyl)amino]phenyl}-1 ,2- 
benzisoxazol-3-yl)carbonyl]amino}benzoic 
acid 




5-cyano-2-{I(6-methoxy-5-{2-metlioxy-5- 
[(methoxycarbonyl){methyl)amino]phenyl}- 
1,2-benzisoxazol-3- 
yl)carbonyl]amino}benzoic add 
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CompoDud No., Structure 


Compomid Name 






1 




5-cyano-2-{[(6-methoxy-5-pyridin-2-yl- 1 ,2- 
benzisoxazol-3-yl)carbonyl]amino}benzoic 
add 


















1 






5-cyano-2-{[(6-methoxy-5-pyridin-3-yl-1,2- 
benzisoxazol'-3-yl)cartx>nyl]amino}benzoic 
add 
















■ - • ■ 






IN 

1 


5-cyano-2-{I(6-methoxy-5-pyridin-4-yH,2- 
benzisoxazol-3-yl)carbonyl]amino}benzoic 
add 


















IN 


5-cyano-2-{[(6-methoxy-5-pyrazin-2-yl- 1 ,2- 

benzisoxazol-3-yl)carbonyl]amino}benzoic 

add 
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Componnd No., Structnre 


Compound Name 














5-cyano-2-{[(6-methoxy-5-pyrida2in-3-yl- 
1,2-benzisoxazol-3- 
yl)carbonyl]amino}benzoic acid 


















1 / 




5-cyano-2-{[(6-methoxy-5-pyridazln-4-yl- 
1,2-benzisoxazol-3- 
yl)carbonyqamino}benzoic add 
























2-[({5-[4-(acetylamino)-2- 
(trifluoromethyl)phenyI]-6-methyl-1,2- 
benzisoxazol-3-yi}carbonyl)amino]-5- 
cyanobenzoic acid 


H-V" 

^ H 

0 
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N 




L /° 


2- {l(5-{5-[acetyl(metnyl)aminoj-2« 
methoxyphenyl}-6-methyH,2-benzisoxazol- 

3- yl)carbonyl]amino^5-cyanobenzoic acid 


H 












2-I({5-[4-(acetylamlno)-2- 
(trifluoromethyl)phenyq-6-isopropyl-1 ,2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 


^ H 






.- 


2-[({5-I4-(acetylaminoV2- 
(trifluorornethyl)phenyl]-6-isopropoxy-1,2- 
benzisoxazoi-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 
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CompoimdNo., Stractnre 



Compound Name 




2-({I5-t2-{acetylamino)phenyll-6- 
(aminocarbonyl)-1 ,2-benzisoxazol-3- 
yqcarbonyl}amtno)-5-cyanobenzoic acid 




2-[{{6-(aminocarbonyl)"5.[2- 
(tnf!uoromethyl)phenyl]-1,2-benzisoxa2ol-3- 
yl}cartK)nyl)amino]-5-cyanobenzoic acid 




2-({[5-[4-{acetylamino)-2- 
(trifluoromethyl)phenyl]-6-(aminocarbonyl)- 
1,2-benzisoxazol-3-yl]carbonyl}annino)-5- 
cyanobenzoic add 
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Compound No., Structure 


CQmpoandName 








0 H 


2-({[5.I4-[acetyl(methyl)amino]-2- 
(trifluoromethyl)phenyl]-6-(aminocart)onyl)- 
1 ,2-benzisoxazol-3-yl]cart)onyl}amino)-5- 
cyanobenzoic acid 

- • 














0 


2-[({6-(aminocarbonyl)-5-[4- 
[(methoxycart)onyl)amino]-2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-c;yanobenzoic acid 
















o<Vo 


2-({I5-[4-{acetylamino)-2-methylphenyl]-6- 
(aminocarbonyl)-1 ,2-benzisoxazol-3- 
yl]carbonyl}amino>-5-cyanobenzoic add 








o 
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Compoand No., Structure 


Compound Name 






2-[{{5-[2-(acetylamino)phenyl]-6- 
[(methylamino)carbonyll-1,2-benzisoxa2ol-3- 
vllcarbonvnaminfi1*5»cvanobenzoic acid 










5-cyano-2-[({6-I(methylamino)carbonyl]-5- 
[2-(trifiuoromethyl)phenyl]-1.2-ben2lsoxazol- 
3-yi}carbonyl)amtno]benzoic add 




2-[({5-I4-(acetylamino)-2- 
\iniiuoromeinyi)pnenyij-Q- 
[(methylamino)carbonyl]-1,2-benzisoxazol-3- 
yl}cdrbonyl)amino]-5-cyanobenzoic acid 
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Compound Name 








2-[({5-[4-[acetyl(methyl)amino]-2- 
(trifliJoromethvhDh6nvn*&» 
[(methylamino)cart)onyl]-1,2-benzisoxazol-3- 
yi}cart)onyl)amino]-5-cyanobenzoic acid 






5-cyano-2-[({5-[4- 
[{methoxycarbonyl)amino]-2- 
(trifluoromethyl)phenyl]-6- 
[(methylamino)carbonyl]-1,2-benzisoxazol^3- 
yl}carbonyl)amino]benzoic add 


0 }~\ 

HN 








5-cyano-2-[({6-[(dimethyIamino)cait)onyl]-5- 
[2-(trifluorDmethyl)phenyl]-1,2"benzisoxa20l- 
3-yl}cart)onyl)amino]benzoic acid 
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Compound No., Structure 


Compound Name 
















2- [{{5-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-&- 
[(ciimethylamino)cdrbonyl]-1,2-benzisoxazol- 

3- yl}cart)onyl)amino]-5-cyanobenzoic acid 










HN 

J- 

0 




-H 










5-cyano-2-[({6-[(ethylamino)carbonyl]-5-[2- 
(trifluoromethyl)phenyl]-1 ,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic acid 










0'" 










2-[({5-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-6- 
[(ethylamino)carbonyl]-1,2-benzisoxazol-3- 
yl}car1x)nyl)amino]-5-cyanobenzoic acid 


H 
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Compound No>» Strnctnrc 



Compound Name 




2-[({5-I4-[acetyl(methyl)amino]-2- 
(trifluorDmethyl)phenyl]-6- 
[(ethylamino)cartK)nyll-1.2-benzisoxa20l-3- 
yl}cartx)nyl)amino]-5-cyanobenzoic add 




2-[({5-I4-(acetylamino)-2-methylphenyl]-6- 
[(ethylamino)carbonyl]-1,2-ben2lsoxa2ol-3- 
yl}carbonyl)amino]-5-cyanobenzoic add 




5-cyano-2-[({6- 

{[ethyl(methyl)amino]carbonyl}-5-[2- 
{trifluoromethy Ophenyl]- 1 ,2-benzisoxazol-3- 
yl}cart)onyl)amino]benzoic add 
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Compound No., SStrocture 


Compouiid Name 


Ti ° 


2-{[(5-[4-[acetyl{methyl)amino]-2- 
(trjfliJorDmethyl)phenyll-6- 
{[ethyl(methyl)amino]cart)onyl}-1 ,2- 
benzisoxazol-3-yl)carbonyl]amino}-5- 
cyanoben2K)ic add 


N 


2-({[6-(aminosulfonyl)-1.2-benzisoxazol-3- 
yl]carbonyl}amino)-5-cyanobenzoic acid 


O 






2-({[6-(aminosulfonyl)-5-phenyM,2- 
benzi$oxazot-3-yl]carbonyl}amino)-5- 
cyanobenzotc add 
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Compoiind No., Stmctare 



Compound Name 




2-({[6-(aminosulfonyl)-5-(2-methylphenyl)- 
1 ,2-benzisoxazol-3-yl]carbonyl}amino)*5- 
cyanobenzoic add 




2-{{[6-(aminosulfonyl)-5-(2-methoxyphenyl)- 
1 .2-benzisoxa2ol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 




2-({[6-(aminosulfonyl)-5-pyridirv3-yH,2- 
benzisoxazot-3-yl]carbonyOamino)-5- 
cyanobenzoic add 




2-({[6-(aminosulfonyl)-5-pyridirv4-yM,2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 



-223- 



wo 2004/018428 



PCT/US2003/024796 



Compound No.. Stractnre 



CompoTmdName 




5-cyano-2-[({6-[(methylamino)sulfonyl]- 1 ,2- 

benzisoxazol-3-yl}carbonyl)amino]benzoic 

acid 




5-cyano-2-I({6-[(dimethylamino)sulfonyll- 
1.2-benzisoxazol-3- 
yi}carbonyl)amino]benzoic acid 




5-cyano-2-[({6-[(ethylamino)sulfonyI]- 1 ,2- 
benzisoxazol-3-yl}carbonyl)amino]benzoic 

add .. .. . . 




5-cyano-2-[({6-[(diethylamino)sulfonyl]-1.2- 

benzisoxazol-3-yl}carbonyl)amino]benzoic 

acid 



-224- 



wo 2004/018428 



PCT/US2003/O24796 



ComponndNo.> Strnctnre 



CampoiindName 




5-cyano-2-{[(6- 

{(ethyl(methyl)amino]sulfonyl}-_1.2- 

benzisoxazol»3-yl)carbonyi]amino}benzoic 

add 




2-{[{6-{lbis{2-hydroxyethyl)aminolsulfonyl}- 
1 ,2-benzisoxazol-3-yl)carbonyl]amino}-5- 
cyanobenzoic acid 




2-({[5-(aminosulfonyl)-1 ,2-benzisoxazol-3- 
yl]carbonyl}ammo)-5-cyanobenzoic add 




5-cyano-2-[({5-[(ethylamino)sulfonylJ-1,2- 
benzisoxazol-3-yl}cdrbonyl)amino]benzoic 
add 
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Compoimd No., SlmctiiFe 


Compoiind Name 


6'% » 


5-cyano-2-{I(5- 

{[ethyi(methyl)amino]sulfonyl}-1 ,2- 

benzisoxazol-3-yl)cartx)nyl]amino}benzoic 

add 


o*Vo 


2-({[5-(acetylamino)-6-phenyH .2- 
ben2isoxazol-3-yI]carbonyl}amino)-5- 
cyanobenzoic acid 




2-[({5-[acetyl(methyl)amino]-6-phenyM,2- 
benzi50xazdl-3-yl}carbonyl)amino]*5- 
cyanobenzoic acid 
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CompoandNo., Stractnre 



Compound Name 




5-cyano-2-[({5-[(methoxycarbonyl)ammo]-6- 
phenyH ,2-ben2isoxa20l-3- 
yl}carbonyl)aminoIbenzoic acid 




2-({[5-{aminosulfonyl)-6-phenyl-1,2- 
benzisoxazol-3-yl]carbonyl}dmino)-5- 
cyanobenzoic add 




5-cyano-2-[{{5«[(methylamino)sulfonyl]-6- 
phenyl-1 ,2-ben2isoxa20l-3- 
yl}carbonyl)amino]benzoic acid 



-227- 
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^ PCT/US2003/O24796 
Componnd Name 




5-cyano-2-[({5-[(ethylamino)sulfonyl]-6- 
phenyl-1 ,2-benzisoxdzot-3- 
yl}cart)onyl)amino]benzoic acid 



2-I({6-[2-(acetylamino)phenyl]-5-cyano-1,2- 
benzi50xazol-3-yl}carbonyi)amino]-5- 
cyanobenzoic add 



2-({I6-[2-(acetylamlno)phenyl]-5- 
(trifluoromethyl)-! ,2-benzisoxazoI-3- 
yl]cdrbonyl}amino)-5-cyanobenzoic acid 
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CompoimdNo., Structure 


Compound Name 




#\ rite — ^^M- .1 o ro ^ 1 * ft r\ 

2-[({5-acetyl-D-[2-(acetylamino)phenylj-1,2- 
benzisoxazol-3-yl}cart>onyl)amino]-5- 
cyanobenzoic add 






0'" 


2-[({5-(acetylamino)-6-[2- 
(acetylamino)phenyll-1,2-benzisoxazol-3- 
yl}carbonyl)amjno]-5-cyanobenzoic add 








2-({[6-[2-(acetylamino)phenyl]-5- 
(propionylamino)-1,2-benzisoxazol-3- 
yl]carbonyl}amino)-5-cyanobenzoic add 


^ \J 
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Compoond No., Stmctiire 


Compoimd Name 


) \J 


2r({[6-[2-(acetylamino)phenyl]-5- 
(butyrylamino)-1 ,2-benzi50xazol-3- 
yl]carbonyl}amino)-5-cyanobenzoic add 


,H 

Q 


2-[{{6-[2-(acetylamino)phenyl]-5- 
Iacetyl{methyl)amino]-1.2-ben2isoxazol-3- 
yi}carbonyl)amino]-5-cyanobenzoic acid 


,H 


2- [({6-[2-(acetylamino)phenyl]-5- 
{methyl(propionyl)amino]-1.2-benzisoxa2ol- 

3- yl}carbonyl)anlino]-5-cyanobenzoic acid 
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Componnd No., Strnctore 



Compound Name 




2- [({6-[2-(acetylamino)phenyl]-5- 
[(methoxycart)onyl)amino]-1,2-benzisoxazol- 

3- yl}cart)onyi)amino]-j5-cyanobenzoic acid 




2-[({&-[2-{acetylamino)phenyl]-5-methoxy- 
1,2-benzisoxazol-3-yl}cart)onyl)amino]*5- 
cyanobenzoic acid^ 




2-({I6-[2-{acetylamino)phenyl]-5- 
{aminocarbonyl)-1 .2-benzisoxa2ol-3- 
yl]cartonyl}amino)-5-cyanobenzoic acid 



H .0 
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Compound No., Structure 


Compound Name 




2-[({6-[2-(acetylamino)phenyl]-5- 
[(methylamino)carbonyl]-1,2-benzlsoxazol-3- 
yl}cart>onyl)amino]-5-cyanobenzoic add 






,H 


2-({[6-[2-(acetylamino)phenyl]-5- 
(aminosulfonyl)-1 .2-benzisoxazol-3- 
yl]carbonyl}amino}-5-cyanobenzoic acid 


,H 


2-[({6-[2-(acetylamino)phenyl]-5- 
[(methylamino)suIfonyi]-1.2-benzlsbxazol-3- 
yl}carbonyl)amirK)]-5-cyanpbenzoic add 

• 
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Componnd No., Structure 


Camponnd Name 








2-[{{5-acetyl-6-I3-(acetylamino)phenyl]-1,2- 
b6nzisoxazol-3*yl}carbonyl)aiTiino]-5- 
cyanobenzoic add 






0'" 




u V H 

• 


2-[({5-(acetylamino)-&-I3- 
(acetylamino)phenyi]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 


... ,H 






2-({[6-[3-(acetylamino)phenyI]-5- 
(propionylamino)-1,2-benzisoxazol-3* 
yl]carbonyl}amino)-5-cydnobenzoic acid 
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rfim prmnd No«, Stroctnre 






Compoiind Name 



2-({I6-I3-(acetylamino)phenyl]-5- 
(aminosulfonyl)-1 .2-ben2isoxa20l-3- 
yl]carbonyl}amino)-5-cyanobenzoic acid 



2-[({6-[3-{acetylamino)phenyl]-5- 
[(methylamino)sulfonyl]-1,2-benzi50xazol-3- 
yi}cait)onyl)amino]-5-cyanobenzoic acid 



2-({[6*[4-(acetyiamino)phenyl]-5- 
(trifluorDmethyl)-l ,2-benzi50xazol-3- 
yl]carbonyl}amino)-5-cyanobenzoic acid 
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Compound No.. Stmctare 



Compound Name 




2-I({5-acetyl-6-I4-(acetylamino)phenyl]-1,2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic add 




2-[({5-{acetylamino)-&-[4- 
(acetylamino)phenyl]-1,2-benzlsoxazol-3- 
yt}carbonyl)aminoh5-cyanobenzoic acid 




2-({[6-[4-(acetylamino)phenyl]-5- 
(propionylamino)-1,2-benzisoxazol-3- 
yl]carbDnyi}amino)-5-cyanobenzoic acid 
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CompoandNo., Stmcture 



Compound Name 




2-[({6-[4-(acetylamino)phenyl]-5- 
[acetyl(methyl)aminoh1,2-benzisoxazol-3- 
yl}cartx>nyl)amino]-5-cyanobenzoic acid 




2- [{{6-[4-(acetylamino)phenyll-5- 
[(methoxycarbonyl)amino]-1,2-benzisoxazol- 

3- yl}carbonyl)aminp]-5-cyanobenzoic acid 




2-I{{6-[4-(acetylamino)phenylJ-5-methoxy- 
1 .2-benzisoxa2ol-3-yl}cjarbonyi)amino]-5- 
cyanobenzoic acid 
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Compoimdyo., Stmctare 



Compound Name 




2-({[6-[4-(acetylamino)phenyl]-5- 
(aminosulfonyl)*1 ,2-benzisoxazol-3- 
yl]cart)onyl}amino)-5-cyanobenzoic acid 




2-[({6-[4-{acetylamino)phenyl]-5- 
[(methylamino)sulfonyl}-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic add 




5-cyano-2-[({5-cyano-6-[2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic acid 
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Compoiind No., Snucture 


Compound Name 










1 




















D-cyano-2-[({o-(tntiuororTietnyi)-D-[2* 
(trifluoromethyl)phenyl]-1,2-ben2isoxa20l-3- 
vDcarbonvDaminolbenzoic acid 




P Of 


F 
• 






F F 

u 


^F 














o^Vo 
Of 

u 


e 

pi 

.. . 


2-[{{5-acetyl-6-[2-{trifluoromethyl)phenyl]- 
1 ,2-benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic add 


- 
















If 




















^-ll\o-vacexyiarTiino)-o-[z- 
(trifluoromethyl)phenyl]-1 ,2-benzisoxazol-3- 
yi/cariwnyi/dininuj*9*cyanuu6^ acio 






F 






H /as-/ 


'F 






1/ 
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CompoandNo., Structure 


Compound Name 














1 




5-cyano-2-[({5-(propionylamino)-&-[2- 
(trifluoromethyl)phenyI]-1.2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic add 






( H F 




^ iy 
















° 




2-[{{5-(butyrylamino)-6-[2- 
(trifIuoromethyl)phenyl]-1,2-benzisoxazol-3- 
yt}carbonyl)amino]-5-cyanobenzoic add 






























2-[({5-[acetyl(methyl)amino]-6-[2- 
(trifluoromethyl)phenyq- 1 ,2-benzisoxazol-3- 
yl}carbbnyi)amino]-5-cyanobenzoicadd 










O 





-239- 



wo 2004/018428 



PCT/US2003/024796 



CompoiinflrNo., Strnctore 



Compound Name 




5-cyano-2-[({5-[methyl(propionyl)amino]-6- 
[2-(trifluoromethyl)phenyl]-1 ,2-benzisoxazol- 
3-yl}carbonyl)amino]benzoic acid 




2-[({5-[butyryl(methyl)amino]-6-[2- 
(trifluoromethyl)phenyl]-1.2-ben2isoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 




5-cyano-2-[({5-[(methoxycarbonyl)amino]-6- 
[2-(trifluoromethyl)phenyl]- 1 .2-ben2isoxa2ol- 
3-yl}carbonyl)amino]benzoic add 
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CompoandNo., Stractore 


Compound Name 


















o' 












5-cyano-2-I({5- 

[(methoxycart)onyl)(methyl)amino]-6-[2* 
(trifluoromethyl)phenyI]-1,2-benzisoxa2ol-3- 
yl}carbonyl)amino]benzoic add 


Q 

y 


Of 


p 




—0 


































Of 


P 


5-cyano-2-[({5-methoxy-6-[2- 
{trifluorDmethyl)phenyll-1,2-ben2isoxazol-3- 
yl}carbonyl)amino]benzoic add 




O 






























o 


LI 

N 

L /° 




2-[({5-(aminocarbonyl)-6-[2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yiycarbonvnaminol-S-cvanobanzoic acid 


H 

\ 


Of 

^ ~V ✓ 


F 




. H 
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CampoTmd No.. Stractore 



Compoiind Name 




5-cyano-2-[({5-I(methylamino)carbonyl]-6- 
[2-(trifluoromethyl)phenyl]- 1 .2-benzisoxazol- 
3-yl}cart)onyl)amino]benzoic add 




5-cyano-2-I({5-[(dimethylamino)carbonyl]-6- 
[2-(trifluoromethyl)phenyl]- 1 ,2-benzisoxazol- 
3*yt}cart)onyl)amino]benzoic acid 




5-cyano-2-[({5-[(ethylamino)cart)onyl]-6-[2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic add 
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Compound No., Structiire 


Compound Name 


H 












1 W 

Of^f 


^-[((D-[4-(aceiyiam 1 no)-z- 
(trifluoromethyl)phenyl]-1.2-benzisoxa20l-3- 
yl}carbonyl)amino]-&-cyanobenzoic acid 


























2-I({5-acetyl-6-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-1,2-benzi5oxazol"3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 


° 9 ' 


















o Vjo 

i^F F 


2-[({6-I4-(acetylamino)-2- 
(trifluorom6thyl)phenyl]-5-propionyl-1,2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 
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ComooiindNo., Stracture 



Compound Name 




2-{{t6-I4-(acetylamino)-2- 
(triflLioromelhyl)phenyl]-5-(propionylamino)- 
1 ,2-ben2isoxazol-3-yl]cart)onyl}amino)-5- 
cyanobenzoic add 




2-{{[6-[4-{acetylamino)-2- 
(trifluoromethyl)phenyi]-5-(butyrylamino)- 
1 ,2-benzisoxazol-3-yncart)onyl}amino)-5- 
cyanobenzoic acid 




2-({I6-I4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-5-(pentanoylamino)- 
1 .2-benzisoxazol-3-yl]carbonyl}amlno)-5- 
cyanobenzoic acid 
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Compound No., Structure 


Compound Name 


H 










2-[({6-[4-(acelylamino)-2- 
(trifluoronnethyl)phenyI]-5- 
[acetyl(methyl)amino]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic add 






o 




H 














2- [{{6-[4-(acetylamino)-2- 

rifli mmfTiA'tl^\/l\f\friAnv/l1 C 

(inTiuuf ui 1 i6inyi jpnenyij-o- 

[methyl(propionyl)amino]*1,2-benzisoxazol- 

3- yl}carbonyl)amino]->5-cyanobenzoic acid 










°^ 




H 








°^'> 


2-[({6-[4-(acetyIamino)-2- 
^iriTi uoro m 6iny i ) pneny 1 j-o- 
[butyryl(methyl)amino]- 1 ,2-benzisoxazol-3- 
yl}carbonyl}amino]-5-cyanobenzoic add 










0^ 
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Compoimd No., Structure 



ComponndName 




2- K{6-I4-(acetylamino)-2- 
(trifluorDmethyl)phenyl]-5- 
[(methoxycart)onyl)amino]-1 ,2-benzisoxazol- 

3- yl}carbonyl)amino>5-cyanobenzoic acid 




2-[({6-I4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-5- 
[(methoxycarbonyl)(methyl)amino]-1.2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 




2-[({6-[4-{acetylamino)-2- 
{trifluorDmethyl)phenyl]-5-methoxy-1,2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 
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Compound No., Stracture 



Compound Name 




2-t({6-I4-{acety1amino)-2- 
(trifluoromethyl)phenyI]-5-methyM .2- 
benzisoxazol-3-yl}carbonyl)amino]*5- 
cyanobenzoic acid 




2-t({6-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-5-isopropy(-1 ,2* 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic add 




2-({[6-[4-{acetylamino)-2- 
{trifluoromethyl)phenyll-5-(methylthio)-1,2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 
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CampoandNoM Slractarc 



Compound Name 




2-({I6-l4-(acetylami'no)-2- 
(trifluoix)methyl)phenyq-5-(aminocartx>nyl)- 
1 ,2-benzisoxazoi-3-yl]carbonyl}amino)-5- 
cyanobenzoic acid 




2-[({6-(4-(acetylamino)-2- 
(trif1uoromethyl)phenyl]-5- 
I(methylamino)carbonyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 




2- [({6-I4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-5- 
I(dimethylamino)carbonyl]-1.2-benzisoxa2ol- 

3- yl}carbonyl)amino]-5-cyanobenzoic acid 
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Compound Name 




2-[({6-[4-(acetylamino)-2- 
(trifluoromethyl)phenyl]-5- 
[(ethylamino)carbonyll-l ,2-benzisoxazol-3- 
yi}cart>onyl)amino]-5-cyanobenzoic acid 




2-I{{5-aQBtyl-6-[4-Iacetyl(methyl)amino]-2- 
{trifluorDmethyl)phenyl]-1,2-benzisoxazol-3- 
yl}cart)onyl)amino]-5-cyanobenzoic acid 




2-[{{6-[4-[acetyI(methyl)amino^2• 
(trifluoromethyl)phenyl]-5-propionyl-1,2- 
benzisoxazol-3-yl)carbonyl)aminol-5- 
cyanobenzoic acid 
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ComixniiidNo., Siincdire 


Compound Name 


°^ 


2-K{5-{acetylamino)-6-[4- 
[acetyl(methyl)amino]-2- 
(trifluoromethyl)phenyl]-1,2-benzisoxa2ol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 


^%<; 


2-({[6-I4.Iacetyl(methyl)amino]-2- 
(trifluoromethyl)phenylJ-5-(propionylamino)- 
1 ,2-ben2isoxazoI-3-ylJcarbonyl}amiTO)-5- 
cyanobenzoic add 




2-({[6-[4.[acetyl(methyl)amino]-2- 
(trifluoromethyl)phenylJ-5-(butyrylamino)- 
1 ,2-benzlsoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 
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ComponndNo., Stnictare 



CompoimdName 




2-[({5-[acetyl(methyl)amino]-6-[4- 
[acetyl{methyl)amino]-2- 
(tnfiuoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 




2- [({6-[4-[acetyl(methyl)amino]-2- 
(trifluoromethyl)phenyl]-5- 
[methyl(propionyl)aminol-1.2-benzisoxazol- 

3- yl}carbonyl)amino]-5-cyanobenzoic acid 




2- [({6-[4-[acetyl(methyl)aminol-2- 
(trifluoromethyl)phenyI]-5- 
I(methoxycarbonyl)amino]- 1 ,2-benzisoxazol- 

3- yl}carbonyl)amino]-5-cyanobenzoic acid 
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Ccunponnd No., Stractnre 


Compoiind Name 


H 














2-[({6-[4-Iacetyl(methyl)aminol-2- 
{trifluoromethyl)phenyl]-5- 
[(methoxycarbonyl)(methyl)aminol-1.2- 
Denzisoxazo i-o-yi)carDonyi}aminoj-o- 
cyanobenzoic add 




-o \ F 








H 








UL,H 






2-[({6-[4-[acetyl(methyl)amino]-2- 
(trifluorDmethyl)phenyI]-5-methoxy-1.2- 
benzisoxazol-3-yl}carbonyl)amino]-5- 
cyanobenzoic acid 


























2-({[6-[4-Iacetyl(methyl)amino]-2- 
(iriTiuoiurneinyi;pnenyij-o*(anriino(^r^ 
1 ,2*benzisoxazpl-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 
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CQmpoundNo., Stracture 


Compoimd Name 












2-[({6-[4-[acetyl(methyl)amino]-2- 
(trif!uorDmethyl)phenyl]-5- 
[(methylamino)carbonyq-l .2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 


Osa/ 














2-{[(6-[4-Iacetyl(methyl)aminb]-2- 
(trifluoromethyl)phenyl]-5- 
Ueinyi(rneinyi)ariiinojcarDonyi}-i ,2- 
benzisoxazol-3-yl)carbonyqamino}-5- 
cyanobenzoic acid 


















2-[({5-{acetylamino)-6-I4- 
[(methoxycarbonyl)(methyl)amino]-2- 
(tnriuorometnyi)pnenylj-i ,2-Denzisoxazol-3* 
yl}cartx)nyl)amino]-5-cyanobenzoic acid 
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Compound No., Stnictnre 


Compoimd Name 


o 


2-[({5-(acetyl(methyl)amino]-6-I4- 
[(methoxycarbonyl)(methyl)amino]-2- 
(trifluoromethyi)phenyih1,2-benzisoxazol-3- 
yl}carbonyl)aminol-5-cyanobenzoic add 


— O H ^ 

o 


5-cyano-2-I({5-[(methoxycarbonyl)amino]-6- 
I4-[(methoxycarbonyl)(methyl)amino]-2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazoi-3- 
yl}cart)onyl)amino]benzoic add 


o ' 

NH 


5-cyano-2-[({5-cyano*6-[4- 
[(methoxycarbonyI)amino)-2- 
(trifluoromethyl)phenyl]-1»2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic add 
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Compound No., Stnictore 



ComponndNamc 




2-[({5-acetyl-6-[4- 
((meihoxycarbonyi)amino]-2- 
(trifIuorDmethyl)phenyl]-1,2-benzisoxazol-3- 
yl}cai1)onyl)amino]-5-cyanobenzoic acid 




2-I{{5-(acetylamlno)-6-[4- 
[(methoxycarbonyl)amino]-2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}cart)onyi)dmino]-5-cyanobenzoic acid 




5-cyano-2-{{[6-[4- 
[(methoxycarbonyl)amino]-2- 
(trifluoromethyl)phenyl]-5-(propionylamino)- 
1.2-benzisoxazol-3- 
yl]carbonyl}amino)benzoic add 



.255- 



wo 2004/018428 



PCT/US2003/O24796 



CampoimdNo., Strocture 


CompoimdName 














2-[({5-(butyrylamino)-6-[4- 
[(methoxycartx)nyl)aniino]-2- 
(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cydnobenzoic acid 








KIM 




H 


















2-[({5-[acetyl(methyl)amino]*6-[4- 
fnfithoxvcarbonvl^aminol-?- 

(trifluoromethyI)phenyI]-1,2-benzisoxa2ol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 










o 




H 














5-cyano-2-I({5-[(methoxycarbonyl)amino]-6- 

I iwii lUAj woi uui ly 1^01 1 III luj 

(trifluoromethyl)phenyl]-1,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic acid 










^\ 0 

o 
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Compound Name 




5-cyano-2-[({6-I4- 

[{methoxycarbonyl)amino]-2- 

(trifluoromethyl)phenyl]-5- 

[(methoxycarbonyl)(methyl)amino]-1 ,2- 

benzisoxazol-3-yl}carbonyl)amino]benzoic 

acid 




5-cyano-2-[({5-methoxy-6-[4- 
[(methoxycart)onyl)amino]-2- 
(trifluorDmethyl)phenyl]-1.2-benzisoxa2ol-3- 
yl}carbonyl)amino]benzoic acid 




2-[({5-(aminocarbonyl)-6-[4- 
[(methoxycarbonyi)amino]-2- 
(ti1fluoromethyl)phenylh1.2-benzisoxazol-3- 
yl}carbonyl)aminD]-5-cyanobenzoic acid 
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Conuxnmd No., Structmre 



Componnd Name 




5-cyano-2-[({6-[4- 
[(methoxycarbonyl)amino]-2- 
{trifluoromethyl)phenyl]-5- 
[(methylamino)carbonyl]- 1 ,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic acid 




2-({[5-(acetylamino)-6-(2-methylphenyl)-1,2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic acid 




5-cyano-2-({I6-(2-niethylphenyl)-5- 
(propionylamino)-1 .2-benzisoxazol-3- 
yl]carbonyl}amino)benzoic acid 
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ComooimdNoM Structure 


CompoimdName 






2-({[5-[acetyl(methyl)aminoh6-(2- 
methylphenylH ,2-benzisoxazbl-3- 
yl]carbonyl}amino)*5-cyanobenzoic add 






5-cyano-2-({[5-[(methoxycarbonyl)amino]-6- 
(2-methylphenyl)-1 .2-benzisoxazol-3- 
yl]carbonyl}amjno)benzoic acid 


^1. 


H ^ \ 

o o 


2-({[5-(amlnosulfonyl)-6-(2-methylphenyl)- 
1,2-ben2isoxa2ol-3-yl]carbonyl}amino)-5- 
cyanobenzoic acid 
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Compoiind No., Structure 


CampoundName 


H 

0 


5-cyano-2-({[5-I(methylamino)sulfonyll-6-(2- 
methylphenyl)-1 ,2-benzisoxazol-3- 
yl]cartx>nyl}amino)benzoic add 


,H 


5-cyano-2-({[5-I(ethylamino)sulfonyl]-6-(2- 
methylphenyl)-1 .2-benzls6xazol-3- 
yllcarbonyl}amino)benzoic acid 




2-({[6-I4-(acetylamino)-2-methylphenylJ-5- 
(trifluoromethyl)- 1 ,2-benzisoxazol-3- 
yl]cart)onyl}amino)-5-cydnobenzoicacid 



-260- 



wo 2004/018428 



PCT/US2003/024796 



Compound No.. Structure 



Compound Name 




2-[({5-acetyl-6-[4-(acetylamino)-2- 
methylphenylj-l ,2-benzisoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 




2-[({5-(acetylamino)-6-[4-{acetylamino)-2- 
methylphenyl]-1 ,2-ben2isoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoicacid 




2-({[6-[4-(acetylamino)-2-methylphenyl]-5- 
(propionylamino)-1 .2-benzisoxazol-3- 
yl]carbonyi}amino)-5-cyanobenzoic add 



.261- 



wo 2004/018428 



PCTAJS2003/024796 



CompoiindNo., Strnctnre 


ComponndName 


10 


2-[{{o-[4-(acetyiamino)-2rrTietnyipnenyl]-5- 
[acetyl(methyi)amino]-1,2-benzisoxazol-3- 
yl}cartx>nyl)amino]-5-cyanobenzoic acid 


o 

o 






[methyl(propionyl)amino]-1,2-benzisoxazol- 
3-yl}cart)onyl)annino]-5-cyanobenzoic acid 










0'" 




1 / 


2- [{{o-[4-(acetylamino)-2-metnylphenyl]-5- 
[(methoxycarbon^)amino]-1.2-benzisoxazol* 

3- yl}carbonyl)amino]-5-cyanobenzoic acid 


--0 H 

H 

o 
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CompoDnaNoM Slmctare 



Compoand Name 





2-[({6-[4-(acetylamino)-2-methylphenyl]-5- 
6thoxy-1 ,2-benzisoxazol-3- 
yi}cart)onyl)amino^5-cyanobenzoic iacid 



2-({I6-[4-(acetylamino)-2-methylphenylI-5- 
(aminocart)onyl>-1 ,2-benzisoxazol-3- 
yl]cartK)nyI}amino)-5-cyanoben2oic acid 




2-I({6-(4-(acetylamino)-2-methylphenyl]-5- 
(methylamino)carbonyl]-1,2-ben2isoxazol-3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 
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CompoimdNo., Structnre 


Compound Name 








1 


2-[({6-[4-(acetylamino)-2-methylphenyl]-5- 
l(6tnyiainino)carDonyij- 1 ,z-Denzisoxazoi-o* 
yl}carbonyl)amino)-5-cyanobenzoic acid 














u 




11° 








o--o>=/ 


2-({[6-[4-(acetylamino)-2-methylphenyI]-5- 
(aminosulfonyl)-1 .2-benzisoxa2ol-3- 
yi]carbonyl}amino)-5-cyanobenzoic acid 






,H 












2-{[(5- (acety lami no)-6-{4- 
[acetyl(methyl)amino]-2-methy tphenyl}- 1 .2- 
benzisoxazol-3-yl)carbonyl]amino}-5* 
cyanobenzoic acid 
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CompoandNo., Structnrc 



CampoondName 




2-({[6-{4-Iacetyl(methyl)aminol-2- 
methylphenyl}-5-(propionylamino)-1 ,2- 
benzisoxazol-3-yQcarbonyl}amino}-5- 
cyanobenzoic add 




2-{[(5-Iacetyl(methyl)amino]-6-{4- 
[ac^l{methyl)amino]-2-methylphenyl}-1,2- 
benzi^xazoI-3-yl)carbonyl]amirK>}-5- 
cyanobenzoic acid 




2-{[(5-(acetylamino)-6-{4- 
[(methoxycarbonyl)aminol-2-methylphenyl}- 
1 ,2-benzisoxazol«3-yl)ca^bonyqamino^5- 
cyanobenzoic acid 



-265- 



wo 2004/018428 



PCT/US2O03/O24796 



Compoand No., Stractnre 


CompoiindName 






UK. 


5-cyano-2-{I(5-[(methoxycarbonyl)amino]-6- 

m pt hnx Mcs^ rbn n vl )a m i nn1-2- 

methylphenylhl ,2-benzisoxazol-3- 
yl)carbonyl]amino}benzoic add 


—0 H 

A 0-*„ 
o 




o'" 






5-cyano-2-{{(5-methoxy-6-{4- 
[(methoxycart)onyl)amino]-2-methylphenyl}- 
1 ,2-ben2isoxa2ol-3- 
yl)carbonyl]amino}benzoic acid 










^° 




o'" 


^-ttP-iacetyiarriino)-o-(2-fnetnoxypnenyi)- 
1 .2-benzisoxazol-3-yl]carbonyi}amino)-5- 
cyanobenzoic acid 
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Compooiid No., Strnctnre 


Compoiuid Name 














o-cyano-z-^iD-t^-meinoxypnenyi)^ 
(propionyiamino>-1 .2-benzisoxazol-3- 
yl]carbonyl}amino)benzoic acid 






^ XJ 




-H 












2-(U5-[3cetyl(methyl)amino]-6-(2- 
methoxyphenyl)-1 ,2-benzisoxazol-3- 
yl]carbonyl}amino)-5-cyanobenzoic acid 










U 










2-({I5-(aminosulfonyl)-6-{2-methoxyphenyl)- 
1,2-benzisoxa20l-3-yi]carbonyl}amino)-5- 
cyanobenzoic add 
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Compound No., Structure 




Compound Name 



5-cyano-2-[({6-(2-methoxyphenyl)-5- 
[(methylamino)sulfonyl]-1,2-benzisoxazol-3- 
yt}carbonyl)amino]benzoic add 





5-cyano-2-({[5-I(ethylamino)sulfonyl]-6-(2- 
methoxyphenyl)-1 .2-benzisoxazol-3- 
yl]carbonyl}amino)benzoic acid 



2-{{[6-{4-[acetyl(methyl)amino]phenyl}-5- 
(trifluoromethyl)-! .2-benzisoxazol-3- 
yl]carbonyl}amino)-5-cyanobenzoic add 
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Compound No., Sniictnre 


Compound Name 


,H 












SI 


2^[{5-acetyl-6-{4- 
[acetyl(methyl)amino]phenyl}-1 ,2- 
benzisoxazol-3-yl)carbonyl]amino}-5- 
cyanobenzoic add 


° V 






.... . ... . 
















2-{[(5-(acetylammo)-6-{4- 
facetvl(methvHaniinolDhenvl)-1 2* 
benzisoxazol-3-yl)carbonyl]amino}-5* 
cyanobenzoic add 


W 
















W .:: 


...... 






I 

- M 


2-{I(6-{4-[acetyl(methyl)amino]phenyl}-5- 
methoxv-1 2-b6nzisoxazol*3- 

yl)carbonyl]amino}-5-cyanobeazoic add 
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CompoimdNo., Stroctnre 


Cdmpcmnd Name 


/hi 


2-{[(5-(acetylamino)-6-{4- 
[(methoxycarbonyl)amino]phenyI}-1 ,2- 
benzisoxazol-3-yl)carbonyqamino}-5- 
cyanobenzoic add 






/> 




-H 


2-{[(5-(aminosulfonyl)-6-{4- 
[(methoxycarbonyl)amino]phenyl}-1 ,2- 
benzisoxazol-3-yl)cart)onyl]amino}-5- 
cyanobenzoic acid 










,H 




TO 


2-[({5-(acetylammo)-6-[5-(acetylamino)-2- 
methoxyphenyi]-1 ,2-benzisoxazol*3- 
yl}carbonyl)amino]-5-cyanobenzoic acid 
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CompoimdName 




O H 



2- [({&-[5-(acetylamino)-2-methoxyphenyl]-5- 
[(methoxycarbonyl)amino]- 1 ,2-benzisoxazol- 

3- yl}carbonyl)annino]-5-cyanober)zbic acid 




2-[({6-[5-{acetylamino)-2-methoxyphenyll-5- 
methyl-1 ,2-benzisoxazol-3- 
yl}carbonyt)amino]-5-cyanobenzoic acid 




2-({[6-{5-[acetyl{methyI)amino]-2' 
methoxyphenyl)-5-(trifluoromethyl)-1 ,2- 
benzisoxazoi*3-yl]carbonyl}amino>5- 
cyanobenzoic add 
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Componiid No., Strncture 


Compound Name 






HN 


2-{[(5-(acetylamino)-6-{2-methoxy-5- 
[(methoxycartx)nyl)amino]phenylH 
benzisoxazol*3-yl)carbonyl]aminoh5- 
cyanobenzoic add 




2-({I5-(acetylamlno)-6-pyridin-2-yH ,2- 
benzi50xazol-3-yqcarbonyl}amino)-5- 
cyanobenzoic acid 






o o 

1^" 


2-({[5-(aminosulfonyl)-6-pyridin-3-yl-1,2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 
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Compoiind No., Structure 


CompoandName 


0 0 >*\ 


5-cyano-2-[({5-[(methylamino)sulfonyl]-6- 
pyridin-3-yl-1 ,2-benzjsoxazol-3- 
yl}cartx)nyl)amtno]benzoic add 


°Vjo 
'A. L 


5-cyano-2-I({5-I(ethylamino)sulfonyll-6- 
pyridiiv3>yl-1 ,2-benzisoxazol-3- 
yl}cart)onyl)amino]benzoic add 




2-({[5-(acetylamino)-6-pyridin-4-yi-1,2- 
benzisoxazol-3-yl]carbonyl)amino)-5- 
cyanobenzoic add 
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Compound No., Strocbire 


Compound Name 


" S \ 


2-({[5-(aminosulfonyl)-6-pyridin-4-yl-1 ,2- 
benzisoxazol-3-yl]carbony^amino)-5- 
cyanobenzoic acid 


J 0 

0 o 


5-cyano-2-[({5-[(methylamino)sulfonyl]-6- 
pyridin-4-yl-1 ,2-benzisoxazol-3- 
yl}carbonyl)amino]benzoic acid 




5-cyanb-2-[{{5-[(ethyIamino)sulfonyl]-6- 
pyridirH*-yl-1 ,2-benzisoxa20l-3- 
yl}carbonyl)amino]benzoic add 
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Compound No., Structnre 


Compound Name 








1 


2-({[5-(acetylamino)-6-pyrazin-2-yH ,2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic acid 






/ H yasN 












i n 




2-({[5-(acetylamino)-6-pyiidazin-3-yH,2- 
benzisoxazol''3-yl]carbonyl}amino)-5- 
cyanobenzoic acid 






/ H 












2-({[5-{acetylamino)-6-pyridazir>-4-yl-1 ,2- 
benzisoxazol-3-vl1carbonvDaminoV5- 
cyanobenzoic acid 




... 






1. > 
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Compomid No., Strpctare 



CompopndNanic 




2-({[5-(aminosulfonyl>-6-pyrida2in-4-yH,2- 
benzisoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic acid 




5-cyano-2-[({5-[(methylamino)sulfonylJ-6- 
pyridazin-4-yM .2-benzisoxazol-3- 
yl}cartK)nyl)amino]benzoic add 



Gon^unds of the inveation may also be prq)ared via a direct coupling shown below. 




OB 




NH2 O 
C12H14N2O2 
218.26 



C2oHi6BrN304 
442.27 



A SO xnL 3-neck round bottom flask was equipped with a J-Kem themK>couple, 
septumi, stir bar and a nitrogen inlet. The flask was heated with a heat gun under 
nitrogen, cooled to room temp^ature and tert-butyl 2-amino-S-cyanobenzoate was 
10 charged. A 100 mL 3-neck round bottom flask was equipped with a J-Kem 
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thermocouple, septiun, stir bar and a mtrogen inlet. The flask was heated with a heat 
gun under nitrogen, cooled to room ten^erature and ethyl 5-hromo-l,2-ben2isoxazole- 
3-carboxylate was charged. Anhydrous DMF was added to the flask containing tert- 
butyl 2-ainino-5-cyanobenzoate yielding an orange solution. This solution was cooled 
5 with an ice water bath to less than S and KO/Bu was added in S portions keeping 
the ten^erature below 5 ''C. The KO/Bu additions resulted in a darkening of the 
solution. 



10 





Initial T 


KOtBu added 


Final T 


l* addition 


1.4 "C 


about 250 mg 


2.6 "C 


2"* addition 


2.5 °C 


about 800 mg 


4.4 "C 


3** addition 


2.rc 


about 800 mg 


4.3 'C 


4"" addition 


2.0 °C 


about 800 mg 


3.7 °C 


5^ addition 




about lOOmg 


3.7 



15 After the KO/Bu addition was complete, the solution was allowed to warm to > 20 °C, 
and tiie solution was held at >20 "^C for 1 hour before re-cooling with and ice water 
bath to < 5 "C. Anhydrous DMF was added to ethyl 5-bronio-l,2-benzisoxazole-3- 
carboxylate to yield a pale yellow sohition, which was cooled to < 5 ^'C with an ice 
water bath. Keeping both solutions < 5 ^'C, the tert-butyl 2-aniino-5-cyanobenzoate 

20 solution was transferred via cannula over S to 10 minutes to the ester solution and a 
mild exotherm was noted (Tn^ 4.5 ""C). After the addition was conplete, the flask was 
rinsed with DMF, and the mixture was stirred at < 5 T. The reaction was assayed by 
HPLC after 1 hour, and it showed 87% conversion to the desired product (1.8% 
starting material). The reaction was called con5)lete at this point and workup was 

25 conducted by quenching the reaction into IN HCl and CH2CI2. The CH2CI2 layer was 
removed, and the aqueous was back extracted with CH2CI2. The combined organics 
were washed two times with water and dried over MgS04. The crude organic was 
filtered and concentrated on the roto vap at 40 "^C to an orange semisolid, which after 1 
hour at room temperature on high vacuum weighed 20.97 g, 200 wt%. The assay by 

30 *H NMR showed a significant amount of DMF in the crude. The sanqjle was purified 
by adding MeOH and heating the slurry between 50 and 55 °C for 30 minutes followed 
by cooling to < 5 ^C. The slurry was held at this tenq)erature for 1 hour before 
isolating the product via filtration using a medium fiit. The white product cake was 
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rinsed with MeOH, precooled to <S "C, and dried to constant weight of 8.02 g on high 
vacuum, 76.4% yield (98.4 area% by HPLC). 

Example 7: R4 as Isoxazol and Derivatives Thereof 



Example 7.1: Methyl S-cyano-2-((£)-2-(5-pheny]isoxazoI-3-yl)ethenyl]beiizoate 



Methyl 2-{[hromo(triphenyI)phosphoranyl]methyl}-5-cyanoben2oate ( 1.7 g mg, 3.46 
mmol) in DMSO (20 mL) followed by the addition of NaH (140 mg, 3.4 mmol). Gas 

10 evolution was observed, the reaction was heated to 60 "C for 2h, then cooled to rt and 
5-phenylisoxazole-3rcarbaldehyde (500 mg, 2.8 mmol) was added and the reaction was 
stirred at rt for 2 h. The mixture was diluted with MTBE, washed with H2O, brine, 
dried (MgS04), filtered and concentrated in vacuo. The residue was purified by silica 
gel plug (DCNQ to a£ford 996 mg of a Z/E mixture. The sohd was dissolved in toluene 

15 (40 mL) followed by the addition of thiophenol (32 nL, 0.28 mmol) and AIBN (14 mg, 
0.08 mmol). The reaction was heated at reflux for 12 h, then concentrated in vacuo. 
The residue was recrystallized fi-om MeOH to afford 686 mg (72%) of the title 
conipound. 

20 Analvtical data 

NMR (300 MHz, CDCI3) 6 8.32 (s, 1 H), 8.20 (d, 7 = 16.4 Hz, 1 H), 7.87-7.68 (m, 
4 H), 7.52-7.50 (m, 3 H), 7.26 (d, J= 16.4 Hz, 1 H), 5.68 (s, 1 H), 4.00 (s, 3 H). 

25 Example 7.2: 5-Cyano-2-[(E)-2-(5-pheiiyIi50xazol-3-)i)ethenyI]benzoic add 



The con5)ound of example 7.1 (250 mg, 0.75 mmol) was dissolved in THF (10 mL) 



diluted with MTBE, washed with IN HCl, H2O, brine, dried (MgS04) filtered and 
30 concentrated in vacuo. The residue was reciystallized fi-om MeOH to afford 177 mg 
(74%) of the title conpound. 



5 





and 6N NaOH (5 mL) was added, the resulting mixture was stirred for 16h at rt, then 
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Analytical data 

^HNMR(400MHz, DMSO-de) 5 13.80 (s, 1 H), 8.27 (d, J= 1.6 Hz, 1 H), 8.14-8.04 
(m, 3 H), 7.93 (dd, J= 1.7, 8.0 Hz, 2 H), 7.59-7.51 (m, 3 H), 7.44 (s, 1 H), 7.36 (d, 7 
= 16.4 Hz, 1 H). 

5 

Example 7.3: Mediyl 5-chloro-2-[(E>>2-(5-phenyIisoxazo]-3-y^ihenyl]benzoate 

XI 

II 




'0 

Mdhyl 2-{Il3romo(ti^heiiyl)phosphQi^l]inethyl}-5-^lorobei^ (3.6 g n^, 6.7 
mmol) in DMSO (40 mL) Mowed the addition of NaH (270 mg, 6.7 mmol). Gas 

10 evolution was observed, the reaction was heated to 60 "C for 2h, then cooled to rt and 
5-phenylisoxazole-3-carbaldehyde (838 nig, 4.8 mmol) was.added and the reaction was 
stirred at rt for 2 h. The mixture was diluted with MTBE, washed with HjO, brine, 
dried (MgS04), filtered and concentrated in vacuo. The residue was purified by silica 
gel plug (DCM) to afford 996 mg of a Z/E mixture. The solid was dissolved in toluene 

15 (40 mL) followed by the addition of thiophenol ( 1 00 ^L) and AIBN ( 1 4 mg). The 
reaction was heated at reflux for 12 h, then concentrated in vacuo. The residue was 
reoystalUzed fi^m MeOH to afford 1.07 g (69%) of the title compound. 

Analytical data 

20 ^H NMR (400 MHz, DMSO-t/e) 5 8.01-7.92 (m, 4 H), 7.88 (d, /= 2.3 Hz, 1 H), 7.72 
(dd, y = 2.2, 8.4 Hz, 1 H), 7.59-7.53 (m, 3 H), 7.43 (s, 1 H), 7.25 (d, J= 16.4 Hz, I 
H), 3.91 (s, 3 H). 

Example 7.4: 5-Chloro-2-[(£)-2-(5-pheny]isoxazol-3-yQef]ienyI]beiizoic add 

II 



25 




O"^ HO-^O 

The compound of exsvapie 7.3 (312 mg, 0.92 mmol) was dissolved in THF (20 mL) 
and 6N NaOH (5 mL) was added, the resulting mixture was stirred for 18h at rt, then 
dihited with MTBE, washed with IN HO, H2O, brine, dried (MgS04) filtered and 
concentrated in vacuo. The residue was recrystalhzed fi-om MeOH to afford 264 mg 
30 (88%) of die title compound. 
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Analytical data 

NMR (400 MHz, DMSO-de) 5 13.50 (s, 1 H), 8.04 (d, J= 16.4 Hz, 1 H), 8.02- 
7.88 (m, 4 H), 7.70-7.67 (m, 1 H), 7.58-7.52 (m, 3 H), 7.40 (s, 1 H), 7.20 (d, /= 16,4 
5 Hz, IH). 

Preparation of 5-(2-Flaorophenyl)isoxazole-3-carboxylic acid 




General method A: l-ethynyl-2-fluorobenzene (1 g, 8.33 mmol) and dimethyl 2- 
10 nitromalonate (1 .34 g, 7.58 mmol) were dissolved in mesitylene (10 ml). The solution 
was heated at 150^C for about 12 h. Mesitylene was removed in vacuo and the residue 
was recrystallizcd from ethanol. 1.22 g (73%) of methyl 5.(2-fluorophenyl)isoxazole- 
3-carboxylatc was yielded as a light brown solid, which was hydrolyzed in MeOH (10 
. . ml) and.water (5 ml) by LiOH^HzO (0.7 g, 16.6 mmol) to afford 0.8 g (70%) of the 
15 title conq)ound as a Ught brown solid. 

Analytical data 

^H NMR (400 MHz, DMSO-rf^) 5 8.01 (dt, J = 1.7, 7.7 Hz, 1 H), 7.84 (m, 1 H), 7.49 
(m, 1 H), 7.43 (dt, J= 1.3, 7.7 Hz, 1 H), 7.16 (d, J= 3,1 Hz, 1 H) 

20 

Example 7.5: 5-Cyano-2-({[5-(2-ftaorophen]i)isozazoI-3- 
yl]carbonyl}amino)beiizoic add 



CN 




General method B: 5-(2-fluorophenyl)isoxazole-3-carboxylic acid (300 mg, 1.46 

25 mmol), DCM (10 ml) and oxyl chloride (0.5 ml) were place in a flask, followed by the 
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addition of on drop of DMF. The solution was stirred at room temperature for about 
50 min. Then the solvent was removed and the residue was punq)ed high vacuum for 5 



(289 mg, 1.32 mmol) was added and followed by the addition of pyridine (0.4 ml). The 
5 resulting solution was stirred overnight, then dihited with MTBE (200 mO and washed 
with IN HO, IN NaOH, brine, dried (MgS04), filtered, and concentrated in vacuo. 
The residue was reaystallized from MeOH to afford 320 mg (59%) of t-butyl ester as 
a white solid, 300 mg of which was hydrolyzed by TFA (2 ml) in DCM (8 ml) to afford 
225 mg (87%) of a white solid. 

10 

General method C: 5-(2-fluorophenyl)isoxazole-3-carboxyIic acid (4000 mg, 19.4 
mmol) was dissolved in tfaicuQ^l chloride (40 ml) and the resulting mixture was heated 
at refluxing ten^erature overnight. Toluene (30 ml) was added and the solution was 
concentrated in vacuo. The residue was re-dissolved in DCM (40 ml) followed by the 

15 addition of tert-butyl-2-aniino-5-(7ano benzoate (3530 mg, 16.2 mmol) and pyridine 
(5.2 ml) and the mixture was stirred overnight. The resulting solution was diluted with 
MTBE (200 mi), washed with IN HCl , IN NaOH, brine and dried (MgS04). The 
solution was concentrated in vacuo and the residue was washed with MeOH to afford 
5800 mg (88%) of t-butyl ester as a white solid, which was hydrofyzed by TFA (6 ml) 

20 in DCM (10 ml) to afford 5000 mg (100%) of a white solid 

Analvtical data 

NMR (300 MHz, CDC13) 8 12.75 (s, J= Hz, 1 H), 8.84 (d, J- 8.9 Hz, 1 H), 8.43 
(d, y= 1.9 Hz, 1 H), 8.14 (dd,y= 1.9, 8.7 Hz, 1 H), 8.05 (t,y= 7.7 Hz, 1 H), 7.65 
25 (m, 1 H), 7.47 (m, 2 H), 7.32 (d, 7= 2.8 Hz, 1 H) 

Example 7.6: 5-Bromo-2-({[5-(2-flaorophen3i)isoxaz61-3- 
yqcarbonyQamino)benzoic acid 



min. The residue was dissolved in DCM (5 ml). Tert-butyl-2-amino-5-cyano benzoate 
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Prepared accordmg to the General method C: S-(2-fluorophenyl)isoxazole (300 mg, 
1.46 mmoQ and tert-bu^-2-animo-S-faroniobenzoate (329 mg, 1.21 mmoQ afforded 
360 mg (54%) of /-butyl ester as a white soKd, which was hydrotyzed by TFA (2 ml) in 
DCM (8 ml) to afford 330 mg (1 00%) of a white solid. 



10 



NMR (400 MHz, DMSO-dtf) 5 12.44 (s, 1 H), 8.64 (d, J= 9.0 Hz, 1 H), 8.13 (d, J 
= 2.5 Hz, 1 H), 8.04 (dt, J= 1.3, 7.7 Hz, 1 H), 7.89 (dd, J= 2.5, 9.0 Hz, 1 H), 7.64 
(m, 1 H), 7.16 (m, 2 H), 7.27 (d, 7 = 2.8 Hz, 1 H) 



Example 7.7: 5-Ch]oro-2-({[5-(2-flaorophenyI)isoxazo]r3- 
yl)cai1)onyl}amino)beiizoic add 

a 




IS Prepared according to the General method C making non-critical variations. 



Analytical data 

NMR (300 MHz, DMSO-rftf) 5 8.69 (d, J= 9.1 Hz, 1 H), 8.04 (dt, J = 1.7, 7.7 Hz, 
1 H), 8.00 (d, y = 2.8 Hz, 1 H), 7.78 (dd,y= 2.6, 8.9 Hz, 1 H), 7.65 (m, 1 H), 7.46 
20 (m,2H),7.29(d,y=2.8Hz, IH). 
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General procedure D: l-iodo-2-methyIbenzene (2000 mg, 9.2 mmol), Cul (699 mg, 
3.7inmol), and dichlorobis(trq)heny^hosphine) palladiuin(0) (644 n^, 0.92 mmol) 
S were place in a 100 ml one-necked flask. The system was evacuated and filled with 
argon several times. THF (30 ml) and triethylamine (30 ml) were added, followed by 
the addition of ethynyl(trimetfayOsilane (9.0 g, 92 mmol). The mixture was stirred at 
refhixing temperature overnight. Then the resulting mixture was diluted with MTBE 
(200 ml) and washed with IN HCl, IN NaOH, and dried (MgS04). The solution was 
1 0 concentrated and the residue was purified by flash chromatography 

(Heptane/EtOAc=l 000/0, 1000/10) to aflford 2.2 g of crude trimethyl[(2- 
methylphenyl)ethynyl]silane as a brown oil. The TMS group was removed by KF (2.0 
g, 35 mmol) in MeOH (10 ml) to afford a 310 mg (29% in 2 steps) of l-ethynyl-2- 
methylbenzene as brown oil. 

15 

Preparation of 5-(2-Metii}1^henyI)isoxazoIe-3-carboxyIic acid 



Prepared according to the general method A: l*ethynyI-2-n[ietlQrIbenzene (310 mg, 
2.67 mmol) and dimethyl 2-nitromalonate (430 mg, 2.43 mmol) to afford 200 mg 
20 (38%) of methyl 5-(2-methylphenyl)isoxa2ole-3-carboxylate as a yellow oil, which was 
hydrolyzed in MeOH (10 ml) and water (5 ml) by LiOH^HiO (1 16 mg, 2.76 mmol) to 
afford 1 50 mg (80%) of a light yellow solid 

Example 7.8: 5-Cyano-2-({[5-(2-methy^henyI)isoxazol-3- 
25 yl]carbonyl}amino)benzoic add 




o, 



OH 
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CN 




CH3 



OH 



Prepared according to the Geasrsi method C making non-oitical variations with 5-(2- 
methy^henyl)isoxazole-3-carbo^lic acid (140 nog, .7 mmoQ and tert-butyl-2-ainino- 
S-cyano benzoate (125 mg, 0.6mmol). 

5 

Apalvtical data 

NMR (300 MHz, DMSO-ds) 8 12.78 (s, 1 H), 8.86 (d, 7= 8.9 Hz, 1 H), 8.44 (d, / 
= 2.1 Hz, 1 H), 8.15 (dd, J= 2.1, 8.7 Hz, 1 H), 7.82 (d, J= 7.7 Hz, 1 H), 7.45 (m, 3 
H), 7.34 (s, 1 H), 2.53 (s, 3 H). 

10 

Example 7.9: 5-Chloro-2-{[(5-pheiiyli50xazol-3-yI)carboiiyl)ainino}beiizoic add 



Prepared according to the General method C making non-critical variations. 
15 Analytical data 



*H NMR (300 MHz, DMSO-de) 5 12.43 (s, 1 H), 8.73 (d, J= 9.0 Hz, 1 H), 8.02 (d, J 
= 2.6 Hz, 2 H), 7.99 (dd,J= 2.1, 5.5 Hz, 1 H), 7.78 (dd, J= 2.8, 9.0 Hz, 1 H), 7.68 
(m,4H). 




OH 



20 
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Example 7.10: 5-Cyano-2-{[(5-meth3iisozazoIr3-]^ca]i>on3^aiiiino}beiizoic add 

CN 



. Prepared according to the general method B: S-methylisoxazole-3-carbonyl diloride 
(300 mg, 2. 1 mmol) and tert-butyl-2-ammo-S-cyano benzoate (409 mg, 1 .9 nmsol) 

S afforded 98 mg (16%) of a white solid, 90 mg of which was hydrolyzed by TFA (2 
ml) in DCM (8 ml) to afford 52 mg (74%) of the title coinpound as a ^^e solid. 

Analytical data 



^HNMR (300 MHz, DMSO-de) 5 12.64 (s, 1 H), 8.82 (d, /= 8.9 Hz, 1 H), 8.42 (d, J 
10 - 1.9 Hz, 1 H), 8.13 (dd, J= 2,1, 8.9 Hz, 1 H), 6.76 (s, 1 H), 2.52 (s, 3 H). 



Preparation of 5-[4-(TrifIaoromethyQphenyI]isoxazoIe-3-carboxy]ic add 

o 

/—OH 



Prq)ared according to the goieral method A: l-ethyi^-2-tnfluorome%lbenzene (3.2 



of methyl 5-(2-trifluoromethylphenyl)isoxazole-3-carboxylate as a yellow solid, which 
was hydrolyzed in MeOH (40 ml) and water (20 ml) by LiOH^HiO (883 mg, 21 
mmol) to afford 1.8 g (100%) of a white solid. 

20 Analytical data 



'H NMR (400 MHz, DMSO-de) 8 14.17 (s, 1 H), 8.19 (d, J = 8.3 Hz, 2 H), 7.94 (d, / 
= 8.5 Hz, 2 H), 7.64 (s, 1 H). 





15 g, 18.8 mmol) and dimethyl 2-mtromalonate (3.03 g, 17.0 mmol) to afford 1.9 g (43%) 
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Example 7.11: 5-Cyiuio-2-[({5-[4-(trifiaoromethyI)phenyl]i50xazol-3- 
yl}carbonyl^ainino]beiizoic acid 




Prepared according to the General method B: 5-[4-(trifluoroniethyl__pheDyl]isoxazole- 
5 3-carboxylic acid (256 mg, . 1 mmol) and tert-butyl-2-ainino-5-cyano benzoate ( 1 96 
mg, 0.9 mmol) afforded 190 mg (46%) of t-butyl ester as a white solid, which was 
hydrolyzed by TFA(2 nS) in DCM (8 ml) to afford 160 mg (96%) of a white solid 

Analytical data 

10 *H NMR (300 MHz, DUSO-dc) 5 12.79 (s, 1 H), 8.86 (d, 7 = 8.9 Hz, 1 H), 8.44 (d, J 
= 2. 1 Hz, 1 H), 8.23 (d, J= 8.1 Hz, 2 H), 8.15 (dd, J= 2.1, 8^7 Hz, 1 H), 7.97 (d, / = 
8.3 Hz, 2 H), 7.83 (s, 1 H). 



Example 7.12: 5-Bromo-2-[({5-[4-(trifluorometfayI)phenyl]isoxazot>3- 
15 yl}carbonyQaniiiio]benzoic add 




Prepared according to the General method C making non-critical variations. 
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Analytical data 

*HNMR(400 MHz, DMSO-rftf) 8 12.47 (s, 1 H), 8.65 (d,y= 8.9 Hz, 1 H), 8.23 (d, J 
= 8.1 Hz, 2 H), 8.14 (d, 7= 2.5 Hz, 1 H), 7.95 (d, J= 8.3 Hz, 2 JI), 7.90 (dd,/= 2.5, 
8.9Hz, lH),7.79(s, IH). 

Exampk 7.13: 5-CMoro-2-[({5-[4-(triflnoromethy]^phcnyqisoxazol-3- 
yl}carboiiyI)aniino]benzoic add 

CI 



5 



10 



15 




y 

Prepared according to the General method C making non-critical variations! 
Analytical data 

.*H NMR (400 MHz, DMSO-rftf) 5 12.47 (s, 1 H), 8.72 (d, 7= 8.9 Hz, 1 H), 8.23 (d, J 
= 8.1 Hz, 2 H), 8.01 (d, J= 2.7 Hz, 1 H), 7.96 (d, J= 8.5 Hz, 2 H), 7.79 (s, 1 H), 7.78 
(dd,y=2.7,8.9Hz,lH). 

Preparation of 4-Ethynyl-3,5-dimethyIisoxazole [36306-jl-69] 




General procedure D: 4-iodoO,5-diniethyIisoxazole (2230 mg, 10 mmol), Cul (720 
mg, 3.8 mmol), and dichlorobis(triphenylphosphine) palladium(0) (310 mg, 0.47 mmol) 
20 were place in a 100 ml one-necked flask. The system was evacuated and filled with 
argon several times. THF (30 ml) and triethylamine (30 ml) were added, followed by 
the addition of etl^yl(trimet]qrl)5ilane 1 1 ml, 1 50 mmol. The mixture was stirred at 
refhixiog teaspazUxoKi overnight. Then the resulting mixture was diluted widi NfTBE 
(200 ml) and washed widi IN HCl, IN NaOH, and dried (MgS04). The solution was 
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concentrated and the residue was purified by flash chromatogr^hy 
(Heptane/BtOAc=1000/0, 1000/10) to afford 1.7 g of trimetfayl[(2- 
methylphenyl)ethynyl]silane as a brown oil. The TMS group was removed by KF (1.5 
g, 26 mmol) in MeOH (10 ml) to afford a 690 nig (57% in 2 steps) of 4-Ethynyl-3,5- 
5 dimetl^Usoxazole as brown solid. 

NMR (300 MHz, CDCI3) 5 3.21 (s, 1 H), 2.47 (s, 3 H), 2.3 1 (s, 3 H); 

10 Preparation of 3,5-Dimethyl-4,5'-biisoxazole-3'-carboxyUc acid 

o 

>-OH 



Prepared according to the general method A: 4-Ethynyl-3,5-dunBthylisoxazole (690 
mg, 5.7 mmol) and dimethyl 2-nitromalonate (918 mg8.2 mmol) to afford 770 mg 
(67%) of mdhyl ester as a brown isolid, whidi was hydro^^d in MeOH (40 mQ and 
15 water (20 ml) by LiOH^HzO (437 mg, 10.4 mmol) to afford 730 mg (100%) of a 
white solid. 

Analytical data 




*H NMR (300 MHz, DMSO-de) 5 7.08 (s, 1 H), 2.65 (s, 3 H), 2.42 (s, 3 H). 



20 



Example 7.14: 5-Cyano-2-{[(3,5-dimethyI-4,5'-biisoxazol-3' 
3i)carbonyl]amino}benzoic a^d 



CN 
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Prepared according to die General method C: 3,5-dimethyM,5*-busoxazole-3'- 
carboj^lic acid (350 mg, 1.68 mmoQ and tert-butyl-2-aniino-S-cyano benzoate (306 
mg, 1 .4 mmoO afforded 380 mg (55%) of t-butyl ester as a white solid, 375 mg of 
which was faydrolyzed by TFA (2 ml) in DCM (8 ml) to a£ford 290 mg (90%) of a 
S white solid. 

Anahrtical data 

NMR (400 MHz, DMSO-J«) 5 12.74 (s, 1 H), 8.84 (d, 7 = 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.15 (dd, J= 2.1, 8.9 Hz, 1 H), 7.25 (s, 1 H), 2.69 (s, 3 H), 2.46 (s, 3 . 
10 H). 

Preparation of 5-(4-Metiioxyphen}i)isoxazole-3-carboxylic add 




Prepared accordiiig to the general method A: l-ethynyl-4-metho3Qrbenzene (1000 mg, 
IS 7.6 mmol) and dimethyl 2-nitronialonate (1220 mg, 6.9 mmol) to afford 1 100 nog 
(68%) of methyl ester as a brown solid, which was hydrotyzed in MeOH (40 nd) and 
water (20 ml) by LiOH^HzO (594 mg, 14.2 mmol) to afford 1000 mg (97%) of a 
brown solid. 

20 Ana^tical data 

*H NMR (300 MHz, CD3OD) 6 7.73 (m, 2 H), 6.98 (m, 2 H), 6.81 (s, 1 H), 3.85 (s, 3 

Example 7.15: 5-Cyaiio-2-({(5-(4-methoxyp]ien3i)isoxazol-3- 
25 yl]cai1)on3i}a]iiino)beiizoicadd 
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CN 




OH 



Prepared according to the General method B: 5-(4-nietho3^heiiyl)isozazol6-3- 
carboxylic acid (300 nog, 1 .37 mmoQ and tert-butyl-2-aniino-S-cyano beozoate (271 
ing, 1.25 mmol) afforded 240 nig (46%) of t-butyl ester as a white sofid, whidi was 
S hydrolyzed by TFA (2 ml) in DCM (8 nil) to afibrd 200 n^g (96%) of a white solid. 

Analytical data 

*H NMR (300 MHz, DMSO-de) 5 12.70 (s, 1 H), 8.85 (d, 7= 8.9 Hz, 1 H), 8.42 (d, J 
= 1.9 Hz, 1 H), 8.14 (dd, 1.9, 8.7 Hz, 1 H), 7.94 (d, /= 8.9 Hz, 2 H), 7.45 (s, 1 
10 H), 7.13 (d, 7=8.9 Hz, 2 H), 3.85 (s, 3 H). 

Example 7.16: 5-Bromo-2-({[5-(4-methoxyphenyI)isoxazol»3- 
}i]carbon^ainuio)beiizoic acid 



1.14 mmoQ afforded 450 mg (69%) of t-butyl ester as a white solid, 440nig of which 
was hydrolyzed by TFA (2 nd) in DCM (8 ml) to afford 330 mg (85%) of a white 
solid. 



Br 




OH 



— O 



15 Prq)ared according to the General method C: 5-(4-methoxyphenyl)isoxazole-3- 

carboxylic (300 mg, 1.37 mmol) and tert-butyl-2-aniino-5-bromo benzoate (309 mg, 



20 



Analytical data 
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'HNMR(400 MHz, DMSO-de) 6 12.39 (s, 1 H), 8.66 (d, J = 8.9 Hz, 1 H), 8.14 (d, J 
= 2.5 Hz, 1 H), 7.92 (m, 3 H), 7.42 (s, 1 H), 7.12 (d, J= 8.9 Hz, 2 H), 3.85 (s, 3 H). 



Example 7.17: 5-CliloFO-2-({[5-(4-metho^haiy])isoxazol-3- 
5 3l)carbonyQa]iiino)beiu»ic add 



— o 




Frqpared according to the General method C: making non-critical variations. 
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Analytical data 

NMR (400 MHz, DMSO-rffi) 5 12.41 (s, 1 H), 8.72 (d, J= 8.9 Hz, 1 H), 8.02 (d, J 
= 2.7 Hz, 1 H), 7.94 (d, 7= 8.7 Hz, 2 H), 7.78 (dd, J = 2.7, 8.9 Hz, 1 H), 7.43 (s, 1 
H), 7.12 (d, J= 8.9 Hz, 2 H), 3.85 (s, 3 H). 

5 

Preparation of 5-(2-ChlorophenyQisozazole-3-carboxylic add 

o 



Prepared according to the general method A: 1 -ethynyl-2-chlorobenzene (2000 mg, 
14.6 mmol) and dimethyl 2-mtromalonate (2356 mg, 13.2 mmol) to a£ford 1850 mg 
10 (59%) of methyl ester as a orange solid, which was hydrolyzed in MeOH (40 ml) and 
water (20 ml) by LiOH*H20 (980 mg, 23.4 mmol) to afford 1500 mg (86%) of a 
orange solid. 

Analytical data 



15 *H NMR (400 MHz, Hy&O-d^ 8 7.97 (m, 1 H), 7.71 (m, 1 H), 7.58 (m, 2 H), 7.34 
(s, 1 H). 




CI 



Example 7.18: 2-({[5-(2-ChlorophenyI)isoxazol-3-yllcarbonyl}amino)-5- 
q^anobenzoic acid . 



ON 



20 




Prepared according to the General method B: making non-critical variations. 
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Analytical Hata 

NMR (300 MHz, DMSO-rftf) 6 12.75 (s, 1 H), 8.84 (d, J= 8.9 Hz, 1 H), 8.43 (d, / 
= 1.9 Hz, 1 H), 8.15 (dd,y= 1.7, 8.9 Hz, 1 H), 8.01 (dd,y= 1.7, 6.8 Hz, 1 H), 7.73 
(d, J= 7.4 Hz, 1 H), 7.60 (m , 2 H), 7.50 (s, 1 H). 



10 



15 



Example 7.19: 5-BFomo-2-({[5-(2-chlorophenyQisoxazol-3- 
yl] cait)ony]}aiiiino)beiizoic add 




Prepared according to the General method C: making non-critical vamtions. 

Ansilytit^^] Hafa 

*H NMR (300 MHz, DMSO-dtf) 5 12.46 (s, 1 H), 8.64 (d, J= 8.9 Hz, 1 H), 8. 14 (d, J 
= 2.5 Hz, 1 H), 8.00 (m, 1 H), 7.90 (dd,y= 2.5, 9.1 Hz, 1 H), 7.73 (m, 1 H), 7.60 (m, 
2 H), 7.46 (s, 1 H). 

Example 7.20: 5-Chloro-2-({[5-(2-chlorophenyI)isoxazoI-3- 
yl]cari>onyl}ammo)beiizoic add 




OH 



Prepared according to the General method C: making non-critical variations. 



20 
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Analytical data 

*HNMR (300 NDfa, DMSO-rf^^) 8 12.40 (s, 1 H), 8.70 (d, 7= 9.1 Hz, 1 H), 8.00 (m, 2 
H), 7.63 (d4 7= 2.6, 9.0 Hz, 1 H), 7.72 (m, 1 H), 7.60 (m, 2 H), 7.47 (s, 1 H). 



5 Preparatioii of l-£thyiiyl-2-(tiiflnoromethyI)be]izeiie 




General procedure D: l-iodo-2-(trifluoromethyl)benzene (2720 mg, 10 mmol), Cul 
(720 mg, 3.8 mmol), and dichlorobis(triphmylphosphine) palladium(0) (310 mg, 0.47 
mmol) were place in a 100 ml one-necked flask. The system was evacuated and filled 

10 with argon several times. THF (30 ml) and triethylamine (30 ml) were added, followed 
by the addition of ethynyl(trimethyl)silane 1 1 ml, 150 mmol. The mixture was stirred 
at refluxing ten5)erature overnight. Then the resulting mixture was diluted with MTBE 
(200 ml) and washed with IN HCl, IN NaOH, and dried (MgS04). The solution was 
concentrated and the residue was purified by flash, chromatography 

15 (Heptane/EtOAc^l 000/0, 1000/10) to afford 2.6 g of trimethyl[(2- 

methylphenyl)ethynyl]silane as a brown oil. The TMS group was renibved by KF (1 .9 
g, 32 mmol) in MeOH (30 ml) to afford a 1.6 g (94% in 2 steps) of l-Ethynyl-2- 
(trifluoromethyl)benzene as a brown oil. 

20 Analytical data 

^H NMR (300 MHz, CDCI3) 6 7.56 (t, 7= 6.8 Hz, 2 H), 7.40 (t, 7= 7.3 Hz, 1 H), 
7.34 (t, J - 7.7 Hz, t H), 3.27 (s, 1 H); 

Preparation of 5-[2-(Trifluoromethyl)phenyl] isoxazole-3-carboxylic add 

o 

OH 



Prepared according to the general method A: 1 -Bthynyl-2-(trifluoromethyl)benzene 
(1600mg, 9.4 mmoQ and dimethyl 2-nitromalonate (1514 mg, 8.56 mmol) to afford 
1340 mg (52%) of methyl ester as a brown solid, which was hydrolyzed in MeOH (40 
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ml) and water (20 ml) by liOH^HiO (623mg, 14.8 mmol) to afford 1 180 mg (93%) of 
a brown solid. 

Analyrir^l Hafa 

5 'H NMR (300 MHz, DMSO-de) 5 12.41 (s, 1 H), 7.99 (d, 7 = 7.4 Hz, 1 H), 7.85 (m, 3 
H),7.18(s, 1 H). 

Example 7.21: 5-Cyano-2-[({5-|2-(triflaoromethyI)p]ienyl]isoxazoI-3- 
yl}carbonyQa]nino]beiizoic add 



Prepared according to the General method C: 5-[2-(trifluoromethyQpheiiyl]is6xazole- 



mg, 1.0 mmoQ afforded 420 mg (79%) of t-butyl ester as a white solid, 355 mg of 
which was hydrolyzed by TFA (2 ml) in DCM (8 ml) to afford 250 mg (80%) of a 
15 white solid. 

Analytical data 

*H NMR (400 MHz, DMSO-de) 5 12.78 (s, 1 H), 8.83 (d, J «= 8.7 Hz, 1 H), 8.44 (d, J 
= 2.1 Hz, 1 H), 8.16 (dd, J= 2.1, 8.7 Hz, 1 H), 8.02 (d,J= 7.7 Hz, 1 H), 7.91 (m, 3 
20 H), 7.38 (s, 1 H) 

Example 7.22: 5-Bromo-2-(({5-[2-(trifluorometh^plienyI]isoxazol-3- 
3i}carboiiyI)amuio]baizoic add 



10 




3-carboxylic add (300 mg, 1.17 mmol) and tert-butyl-2-aminoT5-cyanobenzoate (212 
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OH 



Prepared according to the General method C: making non-oitical variations. 

Analytical data 

5 NMR (400 MHz, DMSO-dt) 5 12.47 (s, 1 H), 8.64 (d, 7 = 8.9 Hz, 1 H), 8.15 (d, J 
= 2.5 Hz, 1 H), 8.02 (d, J = 7.7 Hz, 1 H), 7.90 (m, 3 H), 7.34 (s, 1 H). 

Example 7.23: 5-ChIoro-2-[({5-[2-(tiiflaoromethyl)phenyI]isoxazol-3- 
yl}carbonyQamino]beiizoic add 



Analytical data 

*H NMR (400 MHz, DMSO-de) 5 12.47 (s, 1 H), 8.70 (d, 7= 9.1 Hz, 1 H), 8.02 (dd, 



10 




Prepared according to the General method C: making non-critical variations. 



15 J= 5.2, 2.7 Hz, 2 H), 7.91 (m, 4 H), 7.35 (s, 1 H). 



Preparation of 4-Methy]r5-phenyiisoxazole-3-carboxy]ic add 
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•OH 



Prq)ared according to the general method A: prop-l-ynylbenzcne (2000nig, 17.2 
nrniol) and dimethyl 2-nitromalonate (2770 mg, 15.7 mmol) to afford 930 mg (25%) of 
methyl ester as a brown solid, which was hydrolyzed in MeOH (20 ml) and water (10 
5 ml) by LiOH»H20 (540mg, 12.9 mmol) to afford 910 mg (10%) of a brown solid. 

Analytical data 



NMR (400 MHz, DMSO-J^) 6 7.76 (dd, J= 1.7, 8.3 Hz, 2 H), 7.59 (m, 3 H), 2.36 
(s,3H); 



mmol) afforded 360 mg (60%) of t-butyl ester as a white solid, 355 mg of which was 
hydrolyzed by TFA (2 ml) in DCM (8 ml) to aflFord 290 mg (95%) of a white soUd. 

Analytical data 

20 ^H NMR (400 MHz, DMSO-rftf) 5 12.68 (s, 1 H), 8.86 (d, J= 8.7 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.13 (dd, 7 = 2.1, 8.9 Hz, 1 H), 7.80 (dd,7=1.7, 8.3 Hz, 2 H), 7.61 
(m, 3 H), 2.45 (s, 3 H). 



10 



Example 7.24: 5-Cyaiio-2-{[(4-methyI-5-pheny]isoxazot3- 
3^carbonyl]amiao}beiizoic add 



CN 




OH 



Prepared according to tiie General method C: 4-methyl-5-pheiQrIisoxazole-3-carboxylic 
15 acid (300 mg, 1.48 mmol) and tert-butyl-2-amino-5-cyano benzoate (268 mg, 1.2 
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Prepared according to the General method C: niaking non-critical variations. 



10 



IS 



Analytical data 

'HNMR(300 MHz, DMSO-</tf) 5 12.37 (s, 1 H), 8.67 (d, 7= 8.9 Hz, 1 H), 8.14 (d,7 
= 2.5 Hz, 1 H), 7.89 (dd, 7= 2.6, 9.1 Hz, 1 H), 7.81 (m, 2 H), 7.60 (m, 3 H), 2.44 (s, 
3H); 

Example 7.26: 5-Chloro-2-{[(4-met]iyl-5-phen3^oxazol-3- 
yI)carboii^]a]iiino}beiizoic add 




Prepared according to the General method C: making non-critical variations. 
Analytical data 

'H NMR(400 MHz, DMSO-rfj) 5 12.36 (s, 1 H), 8.72 (d, J= 8.9 Hz, 1 H), 8.01 (d, J 
= 2.7 Hz, 1 H), 7.79 (m. 3 H), 7.60 (m, 3 H), 2.44 (s, 3 H). 
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Preparation of l-Ethyii^2-metfaoxybeiizene 



15 



OMe 

General procedure D: l-iodo-2-methyoxyIbenzene (2000 mg, 8.6 nmiol), Cul (651 mg, 
3.4 mmol), and dichlorobi5(triphenylphosphine) palladiuni(O) (600 mg, 0.86 mmol) 

5 were place in a 1 00 nd dne-necked flask. The system was evacuated and filled with 
argon several times. THF (30 ml) and trietfaylamine (30 ml) were added, followed 
the addition of ethynyl(trimethyl)silane (8.38 g, 86 mmol). The mixture was stirred at 
refluxing tenperature overnight. Then the resulting mixture was diluted with MTBE 
(200 ml) and washed with IN HCl, IN NaOH, and dried (MgS04). The solution was 

10 concentrated and the residue was purified by flash chromatography 
(Heptane/EtOAc=l 000/0, 1000/10) to aflFord2.1 g of trimethyl[(2- 
methoxylphenyl)ethynyl]silane as a brown oil. The TMS group was removed by KF 
(0.94 g, 16 mmol) in MeOH (10 ml) to afford 1.5 g of crudel-Ethyny^2- 
methoxyIbenzene as brown oil. 



Preparation of 5-(2-MethoxyphenyI)isoxazole-3-carbox]1ic add 




OMe 

Prepared according to the general method A: l-Ethynyl-2-methoxylbenzene (1500nig, 
1 1 .4 mmol) and dimethyl 2-mtromalonate (1 830 mg, 10.3 mmol) to afford 1 100 mg 
20 . (42%) of methyl ester as a brown solid, which was hydrolyzed in MeOH (20 ml) and 
water (10 ml) by LiOH^HzO (600mg, 14.2 mmol) to afford 850 mg (82%) of a brown 
solid. 

Analytical data 

25 NMR (300 MHz, DMSO-^/d) 5 7.91 (dd, J= 1.7, 7.7 Hz, 1 H), 7.55 (m, 1 H), 7.26 
(d, J= 7.9 Hz, 1 H), 7.14 (t, y = 7.7 Hz, 1 H), 7.10 (s, 1 H), 3.98 (s, 3 H). 
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Example 7.27: 5-Cyano-2-({[5-(2-methoxyphenyI)isoxazoI-3- 
yI]carbonyl}aiiiino)beiizoic add 



-CN 



OH 

Prepared according to the General method C: 5-(2-methoxyphenyl)isoxazole-3- 
carboxylic acid (300 mg, 1.37 mmol) and tert-butyl-2-amino-5-cyano benzoate (249 
mg, 1.14 mmol) afforded 140 mg (24%) of t-butyl ester as a brown solid, 130 mg of 
which was hydrolyzed by TFA (2 ml) in DCM (8 aS) to afford 90 mg (80%) of a 
white solid. 



10 Analytical data 

NMR (400 MHz, DMSO-d^) 8 12.71 (s, 1 H), 8.84 (d, 7= 8.7 Hz, 1 H), 8. 12 (d, J. 
= 2.1 Hz, 1 H), 8.14 (dd, J= 2.1, 8.7 Hz, 1 H), 7.94 (dd, J= 1.5, 7.8 Hz, 1 H), 7.57 
(m, 1 H), 7.28 (d, 7= 8.3 Hz, 1 H), 7.24 (s, 1 H), 7.16 (t, J= 8.1 Hz, 1 H^, 4.00 (s, 3 
H). 

15 

Example 7.28: 5-Bromo-2-({[5-(2-methoxyphenyl)isoxazol-3- 
;^]carboii]^}amino)benzoic add 




OH 

Prepared according to the General method C: making non-critical variations. 

20 

Analytical data 

'H NMR (300 MHz, DMSO-Jtf) 5 12.42 (s, 1 H), 8.66 (d, J= 9.0 Hz, 1 H), 8.14 (d, J 
- 2.5 Hz, 1 H), 7.95 (dd, / = 1.5, 77 Hz, 1 H), 7.90 (dd, J= 2.4, 8.9 Hz, 1 H), 7.67 
(m, 1 H), 7.28 (d, 7 = 8.3 Hz, 1 H), 7.22 (s, 1 H), 7.16 (t, 7= 7.7 Hz, 1 H), 4.00 (s, 3 
25 H). 
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Example 7.29: S-Chloro-2-({[5-(2-methoxyphenyl)isoxazo]r3- 
yl] carbonyl}aiiiino)beiizoic add 




5 Prq)ared according to the General method C: making non-cridcal variations. 



Anahtical data 

*H NMR (400 MHz, DMSO-de) 6 12.43 (s, 1 H), 8.72 (d, 7 = 8.9 Hz, 1 H), 8.02 (d, J 
= 2.7 Hz, 1 H), 7.95 (dd, J= 1.7, 7.7 Hz, 1 H), 7.79 (dd, J= 2.7, 8.9 Hz, 1 H), 7.67 
10 (m, 1 H), 7.28 (d, J = 8.3 Hz, 1 H), 7.23 (s, 1 H), 7.16 (t, 7= 7.3 Hz, 1 H), 4.00 (s, 3 



15 General procedure D: 2-bromo-3-methylthiophene (2000 mg, 1 1.3 mmol), Cul (861 
mg, 4.5 mmol), and dichlorobis(tr^henylphosphine) palladium(0) (793 mg, 1.1 mmol) 
were place in a 100 ml one-necked flask. The system was evacuated and filled with 



the addition of ethynyl(triniethyl)silane (1 1 g, 1 13 mmol). The mixture was stirred at 
20 refluxing temperature overnight. Then the resulting mixture was diluted with MTBE 
(200 nd) and washed with IN HCl, IN NaOH, and dried (MgS04). The sohxtion was 
concentrated and the residue was purified by flash chromatography 
(Heptane/EtOAc=1000/0, 1000/10) to afford 4.4 g brown oil. The TMS group was 
removed by KF (3.9 g, 68 mmol) in MeOH (10 ml) to afford 0.7 g (25% in two steps) 
25 of crude 2-Ethynyl-3-methylthiophene as brown oil. 



H). 



Preparation of 2-£thynyl-3-methyltliiopheiie 




argon several times. THF (30 ml) and triethylamine (30 ml) were added, followed by 
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Preparation of 5-(3-methylihieii-2-yI)isoxazole«-3-carboxyIic add 




Prepared according to the general method A: 2-ethynyl-3-methyhhipphene (TOOmg, 
5.7 mmo^ and dimethyl 2-mtromalonate (923 mg, 5.2 mmol) to afford 120 mg (9%) of 
5 metlQ^l ester as a farown solid, which was hydrolyzed in MeOH (10 ml) and water (5 
ml) by LiOH#H20 (68nig, 1.6 mmol) to afford 80 nog (71%) of a brown solid. 



Analytical data 

NMR (400 MHz, DMSO-de) 5 7.18 (d, 7= 5.0 Hz, 1 H), 6.75 (d, J- 5.2 Hz, 1 H), 
10 6.57 (s, 1 H), 2.27 (s, 3 H). 

Example 7.30: 5*Cyano-2-({[5-(3-methylthien-2-yl)isoxazol-3- 
yl]carbonyl}amino)beiizoic acid 

CN - • 




15 Prepared according to the General method C: 5-(3-methyl-thien-2-yl)isoxazolc-3- 
carboxylic acid (80 mg, 0.38 mmoQ and tert butyl-2-ammo-5-cyano benzoate (76 mg, 
0.35 mmol) afforded 1 00 mg (64%) of t-butyl ester as a brown solid, which was 
hydrolyzed by TFA (2 ml) in DCM (8 ml) to afford 60 mg (70%) of a gray solid. 



20 Analytical data 

^H NMR (400 MHz, DMSO-rf^) 5 12.73 (s, 1 H), 8.84 (d, J = 8.7 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.15 (dd, 7= 2.1, 8.9 Hz, 1 H), 7.81 (d, 5.0 Hz, 1 H), 7.16 (m, 2 
H), 2.48 (s, 3 H). 
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Example 7.31: 2-{[(5-^Butylisoxazoi-3-yQcarbonyl]aIIl]no}-5-cyanobeIl^ acid 



Prepared according to the General method C: 5-(t-butyl)isoxazoIe-r3-carbo3gdic acid 
(280 mgy 1 .66 mmol) and tert-butyl-2-ainmo-S*cyano benzoate (301 ing, 1 .38 inmol) 
5 afforded 301 mg (49%) of t-butyl ester as a white solid, which was hydrotyzed by TFA 
(2 ml) in DCM (8 ml) to afford 180 mg (71%) of a white solid 

Analytical data 



Preparation of 5-(3-Cyclohexy]^ropyl)isoxazole-3-carboxyliG add 




IS Prepared according to the general method A: pent-4-ynylcyclohexane (2000mg, 13.3 
nomol) and dimethyl 2-nitromalonate (2145 mg, 12.1 mmol) to afford 1600 mg (48%) 
of methyl ester as a brown solid, which was hydrolyzed in MeOH (20 ml) and water 
(10ml) by LiOH^HzO (800mg, 19.1 mmol) to afford 1 lOOmg (72%) of a brown solid 

20 Analytical data 



NMR (400 MHz, DMSO-rf^) 8 13.87 (s, 1 H), 6.60 (s, 1 H), 2.78 (t, 7= 7.5 Hz, 2 
H), 1.65 (m, 7 H), M8 (m, 6 H), 0.85 (m, 2 H). 




^H NMR (400 MHz, DMSO-J5) 5 12.64 (s, 1 H), 8.82 (d, y= 8.92 Hz, 1 H), 
10 8.42 (d, J = 2.1 Hz, 1 H), 8.12 (dd, •/= 2.1, 8.7 Hz, 1 H), 6.78 (s, 1 H), 1.36 (s, 9 H). 
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yl]carbonyl}amiiio)beiizoic acid 
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Prepared according to fhe General method C: S-(3-cyclohexylpropyl)isoxazole-3- 



5 carboxyKc acid (300 mg, 1 .27 mmol) and tert butyl-2-aniino-5-cyano benzoate (230 
mg, 1 .05 mmol) afforded 500 mg (90%) of t-butyl ester as a brown solid, which was 
hydrolyzed by TFA (2 ml) in DCM (8 ml) to afford 150 mg (34%) of a brown solid 

Analytical data 

10 'H NMR (400 MHz, DMSO-itf) 5 12.62 (s, 1 H), 8.82 (d, J = 8.9 Hz, 1 H), 8.41 (d, J 
= 2.1 Hz, 1 H), 8.12 (dd, y = 2.1, 8.9 Hz, 1 H), 6.78 (s, 1 H), 2.83 (t, 7= 7.5 Hz, 2 
H), 1.67 (m, 7 H), 1.18 (m, 6 H), 0.85 (m, 2 H). 

Example 7.33: 5-Bromo-2-({[5-(3-cycIohexylpropyQisoxazol-3- 
15 yl]carbonyl}ammo)benzoic acid 



Prepared according to the General method C: making non-critical variations. 



Analytical data 

20 ^H NMR (400 MHz, DMSO-rf^) 5 12.32 (s, 1 H), 8.62 (d, 8.9 Hz, 1 H), 8.13 (d, J 
= 2.5 Hz, 1 H), 7.88 (dd, J= 2.5, 8.9 Hz, 1 H), 6.75 (s, 1 H), 2.83 (t, 7= 7.5 Hz, 2 
H), 1.66 (m, 7 H), 1.18 (m, 6 H), 0.85 (m, 2 H). 




Br 



O- 
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y]]carbonyl}aiiiino)beiizoic acid 
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OH 

Prepared according to the General method C: makiog non-critical variations. 
Anah/hral 

^HNMR (400 MHz, DMSO-fitf) 5 12.31 (s, 1 H), 8.68 (d,J= 8.9 Hz, 1 H), 8.00 (d, J 
= 2.7 Hz, 1 H), 7.76 (dd, J= 2.5, 8.9 Hz, 1 H), 6.75 (s, 1 H), 2.83 (t, J= 7.5 Hz, 2 
H), 1.65 (m, 7 H), 1.18 (m, 6 H), 0.85 (m, 2 H). 

Preparatioii of 5-(3-Fhenylpropy]^isoxazole-3-carbox3iic add 




Prepared according to the general method A: pent-4-ynyIbenzene (3000ing, 20.8 
mmol) and dimeth^d 2-nitromalonate (3347 mg, 18.9 rnnaT) to afford 3800 mg (82%) 
of methyl ester as a brown solid, which was hydrolyzed in MeOH (20 ml) and water 
(10ml) by LiOH^HzO (1540mg, 36.7 mmol) to aiford 2600ing (92%) of a brown 
solid 

Analytical Hata 

*H NMR (300 MHz, DMSOwf«) 6 13.98 (s, 1 H), 7.26 (m, 5 H), 6.64 (s, 1 H), 2.81 (t, 
J= 7.7 Hz, 2 H), 2.64 (t,J= 7.3 Hz, 2 H), 1.98 (pent, 7= 7.5 Hz, 2 H). 

Example 7.35: 5-Cyano-2-({[5-(3-pheny]|^py])isoxazol-3- 
]i]carbo]iyl}amino)benzoic add 




OH 
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Prepared according to the General method C: 5-(3-pheny^opyl)isoxazole-3- 
carboiQiic acid (300 mg, 1 .30 nnnol) and tert-butyl-2-ainino-5-benzoate (236 mg, 1 .08 
mmol) afforded 320 mg (57%) of t-butyl ester as a white solid, 3 1 Omg of which was 
hydrolyzed by TFA (2 ml) in DCM (8 ml) to afford 170 mg (63%) of a white solid. 

5 

*HNMR (400 MHz, DMSO-de) 5 12.71 (s, 1 H), 8.84 (d, ^= 8.7 Hz, 1 H), 8.12 (d, 7 
= 2.1 Hz, 1 H), 8.14 (dd,y=2.1, 8.7 Hz, 1 H), 7.94 (dd,y= 1.5, 7.8 Hz, 1 H), 7.57 
(m. 1 H), 7.28 (d, y = 8.3 Hz, 1 H). 7.24 (s, 1 H), 7.16 (t, J= 8.1 Hz, 1 H), 4.00 (s, 3 
10 H). 

Example 7.36: 5-Bromo-2-({[5-(3-pheny]propyI)isoxazoI-3- 
yl]carbonyIlamino)beiizoic add 

.0 



OH 

IS Prepared according to the General method C: making non-critical variations. 



Analytical data 

*H NMR (300 MHz, DMSO-rftf) 5 12.32 (s, 1 H), 8.63 (d, J= 9.0 Hz, 1 H), 8.13 (d, J 
= 2.5 Hz, 1 H), 7.88 (dd, /= 2.5, 8.9 Hz, 1 H), 7.25 (m, 5 H), 6.79 (s, 1 H), 2.87 (t, J 
20 = 7.3 Hz, 2 H), 2.66 (t, 7= 7.9 Hz, 2 H), 2.00 (pent, 7= 7.5 Hz, 2 H). " 

Example 7.37: 5-CliIoro-2-({[5-(3-phenylpropy])isoxazpI-3- 
yqcarbonyl}amino)beiizoic add 

OH 

25 Prepared according to the General method C: making non-critical variations. 
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^HNMR (400 MHz, DMSO-de) S 12.31 (s, 1 H), 8.68 (d, J= 9.1 Hz, 1 H), 8.00 (d, J 
= 2.7 Hz, 1 H), 7.77 (dd, 7 = 2.7, 9.1 Hz, 1 H), 7.26 (no, 5 H), 6.80 (s, 1 H), 2.86 (t, J 
= 7.5 Hz, 2 H), 2.66 (t, J= 7.9 Hz, 2 H), 2.00 (pent, 7= 7.7 Hz, 2 H). 

5 

I^parationofN-<2-ethyny^henyI)-4^(trifluoromethoxy)beiizmesiiU^ 



(trifhioro]iiethoxy)beDzenesulfoiiyl chloride (2500 mg, 9.6 mmol) were dissolved in 
10 DCM ( 1 0 ml). Pyridine (0.4 ml) was added. And the n the solution was stirred at 

room tenperature over night. The resulting solution was stirred overnight, then diluted 
with MTBE (200 niO and washibid with IN HCl, IN NaOH, brine, dried (MgS04), 
filtered, and concentrated in vacuo. The residue was reoystallized fi-om MeOH to 
aflFord 3340 mg (76%) of 4-(trifluoromethoxy)-N-{2- 
15 [(trimethylsilyl)ethynyl]phenyl}benzenesu]fonainide as a white solid, which was de- 
protected by KF (1410 mg, 24.3 mmol) in MeOH (20 ml) to afford 2440 mg (99%) of 
N-(2-ethynylphenyl)-4-(trifluoromethoxy)benzenesulfonamide as a yellow solid. 

Analytical data 



20 *H NMR (400 MHz, CDCI3) 5 7.67 (m, 2 H), 7.45 (d, /= 8.3 Hz, 1 H), 7. 1 9 (m, 2 H), 
7.08 (m, 2 H), 6.92 (dt, J= 1.2, 7.7 Hz, 1 H), 3.18 (s, 1 H); 




2-[(trimethylsilyQethynyl]amliiie (2000 mg, 10.6 moiol) and 4- 
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Example 7.38: 5-[2-({[4(Trifluoromethoxy)phenyl]snlfoiiyl}amino)phenyl]- 
isoxazole>3-carboxy]ic acid 




Prepared according to the genoal method A: N-(2-ethynylphenyl)-4- 
5 (trifluorometho^)benzenesulfonainide (2440mg, 7.16 mmol) and dimethyl 2- 
nitromalonate (1 150 mg, e.Smmol) to afford 1800 mg ( 57%) of methyl ester as a 
yellow solid, whidi was hydrolyzed in MeOH (10 ml) and water (5ml) by UOH^HiO 
(513 mg, 12.22 mmoQ to afford 1500mg (86%) of a brown solid. 

10 Analytical data 

'H NMR (400 MHz, DMSO-c?tf) 5 10.26 (s, 1 H), 7.82 (dd, J= 1.5, 7.1 Hz, 1 H), 7.74 
(d, J= 8.7 Hz, 2 H), 7.49 (m, 4 H), 7.14 (s, 1 H), 7.08 (d, J= 7.3 Hz, 1 H). 

Example 7.39: 5-Cyano-2-|({5-[2-({[4-(tiiflaoromethoxy)phenyl]saIfonyl} 
IS amuio)phenyl]isoxazoI-3-yI}carbonyl)amino]beiizoicacid 

CN 




Prepared according to the General method C: 5-[2-({[4Crrifluoromethoxy)phenyl]- 
sulfonyl} amino)phenyl]isoxazole-3-carbox3dic acid (300 mg, 0.7 mmol) and tert-butyl- 
2-amino-5-cyano benzoate (127mg, 0.58 mmol) afforded 62 mg (17%) of t-butyl ester 
20.- as a white solid, 310mg of which was hydrolyzed by TEA (2 ml) in DCM (8 mi) to 
afford 36 mg (40%) of a yellow solid. 
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Analytical data 

NMR (300 MHz, DMSO-rfff) 6 12.76 (s, 1 H), 10.32 (s, 1 H), 8.87 (d, J= 8.7 Hz, 
1 H), 8.45 (d,y= 2.1 Hz, 1 H), 8.17 (2.1,y= 8.7 Hz, 1 H), 7.86 (m, 1 H), 7.72 (m, 2 
H), 7.50 (m, 4 H), 7.31 (s, 1 H), 7.12 (m, 1 H). 



Example 7.40: 5-Chtoi^2-[({5-[2-({[4-(trifIaoromef]iozy)phen3i]sDlfonyI) 
a]iiino)phenyl]isoxazol-3-yl}carbo]iyI)aiiiino]benzoicacid 



Prepared according to the General method C: making non-oitical variations. 

10 

Analytical data 

^H NMR (300 MHz, DMSO-de) 5 12.40 (s, 1 H), 10.32 (s, 1 H), 8.73 (d, / = 9.0 Hz, 
1 H), 8.04 (d, J= 2.6 Hz, 1 H), 7.86 (dd,y= 1.7, 6.8 Hz, 1 H), 7.80 (dd, 7=2.6, 9.0 
Hz, 1 H), 7.72 (d, y = 8.9 Hz, 2 H), 7.50 (m, 4 H), 7.28 (s, 1 H), 7.1 1 (dd, y= 1.7, 7.2 
15 Hz,lH). 

Preparation of 5-Ethynyl-l^-benzodioxoIe 



Prepared according to the general method D: 5-iodo-l,3-benzodioxole (5 g, 20.3 
20 mmol) and ethynyl(trimethyl)silane (2.6 g, 26.42 mmo^ afforded 4.4 g (99%) of (1 ,3- 
benzodioxol-5-}dethynyl)(trimethyl)silane as a yellow oil, which was de-protected by 
KF(3.5 g, 60.6 mmol) to afford 3.2 g ( 100%) yellow oil. 

Analytical data 

25 ^H NMR (300 MHz, CDCI3) 6 7.05 (dd, 1.5, 7.9 Hz, 1 H), 6.95 (d, 1 .5 Hz, 1 
H), 6.77 (d, y= 8.1 Hz, 1 H), 6.00 (s, 2 H), 2.99 (s, 1 H); 



5 




.a 
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Freparation of 5-(l,3-Beiizodioxol-5-yI)isoxazole-3-carboxyIic add 




Q 



OH 



Prepared according to tbe general method A: 5-ethynyH,3-benzodioxole (3200mg, 
5 21.9 nmiol) and dimethyl 2-nitromalonate (3527 mg, 19.9 mmol) to afford 3600 mg 
(72%) of methyl ester as a brown solid, 2000 mg of which was hydrolyzed in MeOH 
(10 ml) and water (5ml) by liOH^HaQ (1020 mg, 24.3 mmol) to afford 1500nig 
(80%) of a white solid 

10 Analytical data 

NMR (300 MHz, DMSO-de) 5 7.52 (d, 7= 1.3 Hz, 1 H), 7.49 (d, 7= 8.1 Hz, 1 H), 
7.80 (s, 1 H), 7.09 (d, J= 8.1 Hz, 1 H), 6.13 (s, 2 H); 

Example 7.41: 2-({[5-(l,3-Beiizodioxolr5-yl)isoxazolr3-yl]ca]i)ony]}amm 
IS cyanobenzoic add 



Prepared according to the General method C: 5-(l,3-Benzodioxol-5-yl)isoxazole-3* 
carboxylic acid (300 mg, 1.28 mmol) and tert-butyl-2-anmio-5-cyano-benzoate (233 
mg, 1.07 mmol) afforded 220 mg (47%) of t-butyl ester as a white soKd, 310mg of 
20 which was hydrolyzed by TFA (2 ml) in DCM (8 ml) to afford 120 mg (63%) of a 
brown solid 




CN 



:QH 
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'H NMR (300 MHz, DMSO-dg) 5 12.68 (s, 1 H), 8.84 (d, J= 8.7 Hz, 1 H), 8.42 (d, J 
= 1.9 Hz, 1 H), 8.13 (dd, J= 2.1, 8.7 Hz, 1 H), 7.67 (d, J= 1.5 Hz, 1 H), 7.63 (dd, J 
= 1.7, 8.1 Hz, 1 H), 7.48 (s, 1 H), 7.11 (d,y= 8.10 Hz, 1 H), 6.15 (s, 2 H). 

Example 7.42: 2-({(5-(l^BeiizodioxoIr5-y]^isoxazol-3-yI]carbonyl}ammo>-5- 
bromobenzoic add 




Prepared accordmg to the General method C: making non-critical variations. 

Analytical data 

^H NMR (300 MHz, DMSO-dg) 5 12.38 (s, 1 H), 8.65 (d, 7= 9. 1 Hz, 1 H), 8.14 (d, J 
= 2.5 Hz, 1 H), 7.89 (dd, J= 2.6, 9.0 Hz, 1 H), 7.67 (d, J= 1.7 Hz, 1 H), 7.63 (dd, J 
= 1.7, 8.1 Hz, 1 H), 7.45 (s, 1 H), 7.11 (d,7= 8.1 Hz, 1 H), 6.15 (s, 2 H). 

Preparation of 5-(4-{[(5-Methy]isoxa2w]r3-3i)amMo]sii]foiiyl}pheny:0^oxazole-3- 
carboxylic add 




o 

Prepared according to the general method A: 4-ethynyI-N-(S-methyl-3- 
isoxazoyl)benzenesulfpnamide (lOOOmg, 3.8 mmol) and dimethyl 2-nitronialonate (613 
mg, 3.47 mmol) to afford 1200 mg (53%) of methyl ester as a brown sohd, which was 
hydrolyzed in MeOH (20 icS) and water (10 ml) by LiOHaHjO (416 mg, 9.9 mnool) to 
afford 940nig (82%) of a brown solid. 
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NMR (300 MHz, UMSO-de) 5 1 1.64 (s, 1 H), 8. 19 (d, J= 8.5 Hz, 2 H). 8.01 (d, J 
= 8.5 Hz, 2 H), 7.61 (s, 1 H), 6.18 (s, 1 H), 2.30 (s, 3 H). 

5 Example 7.43: 5-Bromo-2-({[5-(4-{[(5-methy]i50xazolr3- 

yQaiiiino]sii]fonyI}phenyI)isoxazol-3-yqcai1>onyl}amino)beiizoicaci^ 



yQainino]su]fi)ayl}phen>^isoxazole-3-carboxyIic add (300 mg, 0.86 mmol) aad tert- 
10 butyl-2-ammo-5-bromo benzoate (194mg, 0.72 nunol) afforded 60 mg (12 %) of t- 
butyl ester as a browa solid, which was hydrol^'zed by TFA (2 ml) in DCM (8 ml) to 
afford 30 oog ( 55%) of a brown solid. 

Analytical data 

15 NMR (400 MHz, DMSO-cftf) 5 12.47 (s, 1 H), 1 1 .66 (s, 1 H), 8.65 (d, 7 = 8.9 Hz, 




Pr^ared according to the General method C: 5-(4-{[(5-Methylisoxazol-3- 



1 H), 8.24 (d,y= 8.7 Hz, 2 H), 8.15 (d,y= 2.7 Hz, l.H), 8.03 (d, J= 8.7 Hz, 2 H), 
7.91 (dd,^=2.5, 9.1 Hz, 1 H), 7.76 (s, 1 H), 2.31 (s, 3 H). 
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Preparation of 5-(3-Methoxypheiiyl)isoxazole-3-carboxylic add 




Prqjared according to the general method A: l-efliynyl-3-inethoxybenzene (50O0 mg, 
37.9 mmoX) and diethyl 2-nitromalonate (7060 mg, 34.4 mmol) to afford 4100 mg 
5 (48%) of ethyl ester as a brown solid, 1000 mg of which was hydrotyzed in MeOH 
(20 nd) and water (10ml) by LiOH*H20 (1000 mg, 23.8 mmol) to afford 860mg 
(92%) of a brown solid. 

Analytical data 

10 ^HNMR (400 MHz, DMSO-cf,y) 5 7.50 (m, 4 H), 7.12 (ddd, J= 1.0, 2.5, 8.1 Hz, 1 H), 
3.85 (s, 3 H). 

Example 7.45: 5-Cyano*2-({[5-(3-methoxypheiiy^isoxazol-3- 
^]carbonyl}amino)benzoic acid 




15 

Prepared according to the General method C: 5-(3-methoxyphenyl)isoxazole-3- 
carboxylic acid (340 mg, 1.55 mmol) and tert butyl-2-ainino*5-cyano benzoate 
(372mg, 1 .71 mmol) afforded 510 mg (87%) of t-butyl ester as a white solid, 500 mg 
of which was hydrolyzed by TFA (2 ml) in DCM (8 ml) to afford 320 mg (100%) of a 
20 white solid 
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Analvriral ^at^ 

'H NMR (400 MHz, DMSO-dg) 5 12.73 (s, 1 H), 8.85 (d, 7 = 8.7 Hz, 1 H), 8.42 (d, J 
= 1.3 Hz, 1 H), 8.14 (dd, J= 1.5, 8.7 Hz, 1 H), 7.66 (s, 1 H), 7.65 (m, 2 H), 7.49 (t, 7 
= 7.9 Hz, 1 H), 7.13 (d, J= 7.9 Hz, 1 H), 3.86 (s, 3 H). 

Preparation of 5-(2-Bromophen]^isoxazole-3-carboxy]ic add 




Prqjared according to the general method A: l-bromo-2-ethynyIbenzene (2000 mg, 
1 1.0 mmol) and diethyl 2-nitronialonate (2050 mg, 10.0 mmol) to afford 2800 mg 
10 (96%) of ethyl ester as a brown oil, which was hydrolyzed in MeOH (20 ml) and water 
(IQmO by IiOH«H20 (1000 mg, 23.8 mmol) to afford 1700n« (93%) of a white solid. 



Analytical data 

It 



'H NMR (400 MHz, DMSO-i/tf) 5 7.87 (dd, 7= 1.5, 8.3 Hz, 2 H), 7.59 (dt, /= 1.5, 
15 7.5 Hz, IH), 7.51 (m, lH), 7.34 (s,lH). 



Example 7.46: 2-({[S-(2-BromophenyI)isoxazol-3-yl]carbonyl}amino)-5- 
cyanobenzoic add 

CN 




20 Prepared according to the General method C: 5-(2-bromophenyl)isoxazole-3- 
carboxylic acid (1900 mg, 7.1 mmol) and tert-butyl-2-amino-5-cyano benzoate 
(1700mg, 7.8 mmol) afforded 690 mg (20%) of t-butyl ester which was hydrolyzed by 
TFA (2 ml) in DCM (8 ml) to afford 38 mg (87%) of a white sohd. 
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*H NMR (300 MHz, DMSO-dg) 8 12.81 (s, 1 H), 8.85 (d, 7= 8.7 Hz, 1 H), 8.44 (d, J 
= 2.1 Hz, 1 H), 8.16 (dd,y=2.1, 8.9 Hz, 1 H), 7.91 (m, 2H), 7.63 (dt,y= 1.3, 7.5 
Hz, 1 H), 7.65 (dd, y= 1.7, 7.5 Hz, 1 H), 7.61 (s, 1 H). 

Example 7.47: 2-({[5-(l>l'-B4>h«ii)rI-2-3i)isoxa»)I-3-yl)cari>onyI}aiiiino)-5- 
q^anobenzoic add 

CN. 




5-(2-bromopheiQrQisoxazole-3-carboxylic add (300 mg, 0.64 mmoQ, sodiiim 
JO carbonate (259 mg, 2.44 mmoQ, benzyl boronic acid (86mg, 0.71 mmoQ and 

tetraki5(tr^henylphosphine) palladium(0) (37 mg, 0.032 mmol) were placed in a 1 00 
nol one-necked flask. The system was evaciiated and filled with argon several times. 
Then THF (50 and distilled water (5 ml) were added. The nmcture was stirred at 
. . refhudng temperature ovonight. Then the resulting solution was loaded directly on 
IS silica gel and purified by siUca gel chromatogr^hy (EtOAc/Heptane=l/10) to afford 
210 mg (70%) of the advanced t-butyl ester as a white solid, which was hydrofyzed by 
TFA (2 ml) in DCM (8 ml) to afford 140 mg (76%) of a white solid. 

Analytical data 

20 ^H NMR (300 MHz, DMSO-<itf) 8 12.61 (s, 1 H), 8.76 (d, J= 8.9 Hz, 1 H), 8.40 (d, J 
= 2.1 Hz, 1 H), 8.11 (dd,/=2.1, 8.9 Hz, 1 H), 7.91 (dd,/= 1.1, 7.4 Hz, 1 H), 7.64 
(m, 2 H), 7.49 (dd, J= 1.5, 7.5 Hz, 1 H), 7.44 (m, 1 H), 7.43 (d, J= 2.1 Hz, 2 H), 
7.29(m,2H),6.45(s, IH). 



25 
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Preparation of l-Ethyn3i^2-((4-methoxybeiuyI)<>^]l>cnzen® 




2-ethynylphenol (75 g, 341 mmol), Nal (90 g, 682 mmol) and KzCOa (63 g, 682 mmol) 
were place in a 1 L flask. Acetonitrile (500 ml) was added, followed by the addition of 
5 4-inetho;g' beozyl chloride (50 g, 3 1 9 mmoQ. The mixture was stirred at room 
temperature for about 12h. After filtration, the solution was washed with IN NaOH, 
IN HCl, and dried (MgS04). The sohition was concentrated to yield 101 g (87%) of 1- 
iodo-2-[(4-methoxybenzyl)o]^]benzene as a yellow solid. 

l-iodo-2-[(4-methoxybenzyl)oxy]benzene (61 g, 180 mmol), Cul (6.85 g, 35.9 mmol), 

10 and dichlorobis(trq)henylphosphine) pal1adTum(0) ( 12.6 g, 1 8.0 mmol) were placed in 
a 1000 ml one-necked flask. The system was evacuated and filled with argon several 
times. THF (250 ml) and diethylamine (250 ml) were added, followed by the addition 
of ethyiiyl(trimetfayQsilane (22.8 g, 233 mmoL The mixture was stirred at refluxing 
ten^erature ovemi^. Then the resuteing mixture was diluted with MTBE (1000 ml) 

15 and washed with IN HCl, IN NaOH, and dried (MgS04). The solution was 
concentrated and the residue was purified by flash chromatogr^hy 
(Heptane/EtOAc=1000/0, 1000/10) to afford 42 g (76%) of crude ({2-[(4- 

' methoxyben2yl)oxy]phenyl}etlQ^l)(trimeth:^silane as ayellow oil. The TMS group 
was removed by KF (12.0 g, 203 mmol) in MeOH (100 ml) to afford a 28 g (87%) of 

20 l-Ethynyl-2-[(4-methoxyben2yl)o3Qr]ben2ene as a yellow solid. 

Analytical data 

*H NMR (300 MHz, CDCI3) 6 7.50 (dd, /= 1.9, 7.9 Hz, 1 H), 7.42 (d, 7= 8.7 Hz, 2 
H), 7.29 (m, 1 H), 6.93 (m, 5 H), 5. 15 (s. 2 H), 3.83 (s. 3 H), 3.32 (s, 1 H). 

25 

Preparation of Ethyl 5-(2-hydroxyphenyQisoxazoIe3-carboxylate 
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l-Ethynyl-2-[(4-nietho3^benzyl)oxy]benzene (28 g, 118 mmol) and diethyl 2- 
nitromalonate (22.3 g, 107 xnmol) were dissolved in mesitylene (20 nd). The solution 
was heated at ISO^C for about 12 h. Mesitylene was removed in vacuo and the residue 
5 was reciystallized from ethanol. 36 g (87%) of ethyl 5-{2-[(4- 

methoxybenzyl)oxy]phenyl}isoxa2ole-3-carboxylate was yielded as a light brown solid, 
16 g of which was hydrolyzed in DCM (50 ml) TFA (6 mmol) to afford 10.6 g (100%) 
of a white solid. 

10 Analytical data 



^HNMR(400 MHz, DMSO-t/d) 6 10.81 (s, 1 H), 8.83 (dd,/= 1.7, 7.9; Hz, 1 H), 7.88 
(m, 1 H), 7.14 (s, 1 H), 7.07 (dd, 7= 0.8, 8.3 Hz, 1 H), 6.99 (m, 1 H), 4.40 (tetra, / = 
7.1 Hz, 2 H), 1.35 (t, y = 7.3 Hz, 3 H). 

IS Preparation of 5-(2-IsopropoxyphenyQi50xazoIe-3-carboxy]ic acid 



General method A: Ethyl 5-(2-hydroxyphenyl)isoxa2ole-3-carboxylate (300 mg, 1.3 
mmol) and triphenylphosphine (337 mg, 1.3 mmol) were dissolved in THF (5 nd). 
Propan-2-ol (77 mg, 1 .3 mmol) was added, followed by the addition of DEAD (224 

20 mg, 1 .3 mmol). The mbcture was shaken over night. The resulting solution was loaded 
on silica gel and purified by flashing chromatography ((Heptane/EtOAc=l 000/1 0, 
1000/20) to afford 300 mg (51%) of ethyl 5-(2-isopropoxyphenyl)isoxazole-3- 
carboxylate as a white solid, which was hydrolyzed in MeOH (10 ml) and water (5 ml) 
by LiOH^HzO (137 mg, 3.3 mmol) to afford 270 mg (100%) of 5-(2- 

25 Isopropoxyphenyl)isoxazole-3-carboxylic add as a white soUd. 




o. 



•OH 
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NMR (300 MHz, DMSOwftf) 5 14.05 (s, 1 H), 7.91 (dd, 7= 1.5, 7.9 Hz, 1 H), 7.51 
(m, 1 H), 7.26 (d, /= 8.3 Hz, 1 H), 7.1 1 (d, 7= 7.5 Hz, 1 H), 7.08 (s, 1 H), 4.86 
(hept, J= 6.0 Hz, 1 H), 1.37 (d, y= 6.0 Hz, 6 H). 



Example 7.48: 5-Cyano-2-({{5-(2-isopropoxyphenyI)isoxazol-3- 
yl]carbonyl}aiiiino)beiizoic add 




General method B: 5-(2-Isopr(q)0Yyphenyl)i5oxazoIe-3-carboxylic add (270 mg, 1 . 1 
10 mmol) was dissolved in thionyl chloride (20 ml) and the resulting mixture was heated 
at refluxing temperature overnight. Toluene (30 ml) was added and the sohition was 
concoitrated in vacuo. The residue was re-dssolved in DCM (40 ml) followed by the 
addition of tert-hu^-2-aii]ino>5-cyano benzoate (218 mg, 1.0 mmoQ and pyridine (0.4 
ml) and the mixture was stirred overnight The resulting solution was diluted with 
15 MTBE (200 ml), washed with IN HQ , IN NaOH, brine and dried (MgS04). The 
solution was concentrated in vacuo and the residue was washed with MeOH to afford 
1 70 mg (38%) of t-butyl ester as a lig^t yellow soKd, which was hydrolyzed by TFA (2 
ml) in DCM (10 ml) to afford 90 mg (60%) of a white solid. 

20 Analytical data 



^H NMR (400 MHz, DMSO-rfd) 5 12.75 (s, 1 H), 8.85 (d, J= 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.14 (dd, /= 2.1, 8.9 Hz, 1 H), 7.95 (dd, 7= 1.7, 7.9 Hz, 1 H), 7.64 



5 



(m, 1 H), 7.30 (d, 7= 8.5 Hz, 1 H), 7.22 (s, 1 H), 7.13 (m, 1 H), 4.89 (hept, 7= 6.0 
Hz, 1 H), 1.40 (d, J= 6.0 Hz, 6 H). 



25 
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Preparation of 5-{2-[2-(2-Ethoxyeiho2qr)ethoxy]phen]^isoxa2»le-3H^ 
add 



Prepared according to General method A: ethyl-5-(2-hydroxyphenyl)isoxazole-3- 
' 5 carbQxylate (500 mg, 2 AS mmol) and 2-(2-etho3^etho3cy)ethanoI (288 mg, 2.15 mmol) 
afforded 410 mg (55%) of ethyl 5-{2-[2-(2-ethoxyethoxy)ethoxy]phenyl}isoxazoIe-3- 
carboxylate as a white solid, which was hydrolyzed in MeOH (10 ml) and water (5 ml) 
by LiOH^HzO (148mg, 3.5 mmol) to afford 360 mg (95%) of 5-{2-[2-(2- 
etho3grethoxy)etho3Qr]phenyl}isoxazole-3-carboxylic add as a yellow solid 

10 

Analytical data 

IH NMR (300 MHz, DMS0-d6) 5 8.02 (dd, J = 1.7, 7.8 Hz, 1 H), 7.44 (m, 1 H), 7.37 
(s, 1 H), 7.1 1 (dt, J = 0.9, 7.7 Hz, 1 H), 7.04 (d, J = 8.5 Hz, 1 H), 4,32 (m, 2 H), 3.99 
(m, 2 H), 3.80 (m, 2 H), 3.73 (m, 2 H), 3.58 (m, 2 H), 1 .22 (t, J = 7.0 Hz, 3 H). 

15 

Example 7,49: 5-Cyano-2-{[(5-{2-[2-(2-ethoxyethoxy)ethoxy]phenyl}isoxazol-3- 
yl)carb6nyl]amino}beiizoic add 




Prepared according to General method B: 5-{2-[2-(2- 
20 ethoxyethoxy)ethoxy]phenyl}isoxazole-3-carboxylic acid (360 mg, 1 . 1 mmol) and tert- 
butyl-2-amino-5-cyano benzoate (284 mg, 1.3 mmol) afforded 170 mg (29%) of t- 
butyl ester as a white solid, which was hydrolyzed by TFA (2 ml) in DCM (10 ml) to 
afford 120 mg (79%) of a white solid. 
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Analytical data 

'H NMR (400 MHz, DMSO-</tf) 6 12.77 (s, 1 H), 8.85 (d, 7= 8.9 Hz, 1 H), 8.43 (d, J 
S = 2.1 Hz, 1 H), 8.14 (dd, ^= 2.1, 8.7 Hz, 1 H), 7.95 (dd, 7= 1.7, 7.7 Hz, 1 1^, 7.55 
(m, 1 H), 7.27 (d,y= 8.3 Hz, 1 H), 7.22 (s, 1 H), 7.15 (t, 7= 7.9 Hz, 1 H), 4.20 (t, / 
= 6.4 Hz, 2 H), 1.85 (pent, J= 6.2 Hz, 2 H), 1.60 (pent, 7= 7.0 Hz, 2 H), 1.35 (m, 4 
H),0.88(t,J=7.0Hz,3H). 

10 Preparation of 5-[2-<2^-Dmydro-l,4-beiizodioxin-2-y]metfaoxy)pheii}i]isoxazoIe- 
3-carboxyIic add 




Prepared according to General method A: ethyl-5-(2-hydroxypheiiyl)isoxazole-3- 
carboxylic add (500 mg, 2.15 mmol) and 2,3-dihydro-l,4-benzodioxin-2-ylmethanol 
15 . (348 mg, 2. 15 mmol) afforded 550 mg (68%) of ethyl 5-[2-(2,3-dihydro-l,4- 

benzodioxin-2-ylmetho:Qr)phenyl]isoxazole-3-carboxylate as a yellow solid, which was 
hydrolyzed in MeOH (10 ml) and water (5 ml) by LiOH»H20 (148mg, 3.5 mmol) to 
afford 470 mg (92%) of 5-[2-(2,3-dihyd^o-l,4-benzodioxin-2- 
yhnethoxy)pheIQ'l]isoxazole-3-carbo3^1ic add as a white solid 

20 

Analytical ria^^ 

'H NMR (400 MHz, DMSO-do) 5 14.05 (s, 1 H), 7.94 (dd, J= 1.7, 7.9 Hz, 1 H), 7.55 
(m, 1 H), 7.36 (s. 1 H), 7.32 (d, 7= 8.1 Hz, 1 H), 7.18 (m, 1 H), 7.01 (m, 1 H), 6.92 
(m, 1 H), 6.86 (m, 2 H), 4.74 (m, 1 H), 4.67 (dd, 7= 3.5, 10.6 Hz, 1 H), 4.46 (dd, J= 
25 2.5, 11.6 Hz, 1 H), 4.33 (dd,y= 7.5, 10.6 Hz, 1 H), 4.18 (dd,y= 6.9, 11.6 Hz, 1 H). 
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Example 7.50: 5-Cyano-2-[({5-[2-<2,3-dihydro-l,4-beiizodioxiii-2- 
yiraedioxy)phen3i]isoxazo]-3-yI}carbonyI)ainino]beiizoicadd 




Prepared according to General metfaod B: S-[2-(2,3-dihydro-l,4-benzodioxm-2- 
5 }^metfao3Qr)phenyl]isoxazol6-3-carboxyIic add (470 mg, 1 .4 mmol) and tert-butyl-2- 
ammo-5-cyano benzoate (267 mg, 1.2 mmoO afforded 360 (54%) of t-butyl ester 
as a white solid, which was hydrolyzed by TFA (2 ml) in DCM ( 1 0 ml) to afford 290 
mg (89%) of a white solid. • 

10 Analyriral rfata 

^HNMR (300 MHz, DMSO-^) 5 12.74 (s, 1 H), 8.85 (d, J= 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.13 (dd,y=2.1, 8.9 Hz, 1 H), 7.98 (dd,y= 1.7. 7.9 Hz, 1 H), 7.57 
(m, 1 H), 7.48 (s, 1 H), 7.34 (d, J= 8.3 Hz, 1 H), 7.20 (t, J= 7.7 Hz, 1 H), 7.04 (m, 1 
H), 6.90 (m, 3 H), 4.76 (m, 1 H), 4.59 (dd, J= 3.8, 10.7 Hz, 1 H), 4.47 (dd,y= 2.3, 
15 11.5 Hz, 1 H), 4.35 (dd,7= 7.4, 10.6 Hz, 1 H), 4.20 (dd, 7- 6.6, 11.3 Hz, 1 H). 

Preparation of 5-[2-(Hexyloxy)phenyl]isoxazoIe-3-carboxyfic add 




General method C: ethyl-5-(2-hydroxylphenyl)isoxa2ole-3-carboxylic acid (500 mg, 
20 1 .3 mmol), KzCOs (455 nag, 4.29 mmoO and n-Iodohexane were place in acetonitrile 
(20 ml). The mixture was stirred over night. The resulting solution was, baded on silica 
gel and purified by flashing chromatogr^tr/ ((Heptane^tOAc^l 000/10, 1000/20) to 
afford 590 mg (87%) of eth^ 5-[2-(hexylo3cy)phenyl]isoxazole-3-carbo3grlate as a 
yellow solid, which was hydro^rzed in MeOH (10 ml) and water (5 ml) by LiOH*H20 
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(137 mg, 3.3 mmol) to afford 528 mg (98%) of S-[2-(hexyioxy)pheiiyl]isoxazole-3- 



Analytica] data 

*H NMR (400 NfHz, DMSO-de) 5 7.91 (dd, 7 = 1 .7, 7.9 Hz, 1 H), 7.52 (m, 1 H), 7.24 
5 (d, /= 8.1 Hz, 1 H), 7.12 (m, 1 H), 7.08 (s, 1 H), 4.17 (t, J= 6.2 Hz, 2 H), 1.82 (m, 2 
H), 1.48 (m, 2 H), 1.32 (m, 4 H), 0.87 (t, J« 7.1 Hz, 3 H). 

Example 7.51: 5-Cyano-2-[({5-I2-(hexyloxy)phen3^]isoxazoIr3- 
^carbonyQainino]bauEoic add 



10 .- 

Prepared according to General method B: 5-[2-(h«q'lo3ty)phenyl]isoxazole-3- 
carboxyKc acid (528 mg, 1.8 mmol) and tert-butyl-2-amino-5-cyano benzoate (362 ing, 
1 .7 mmol) afforded 430 mg (53%) of t-butyl ester as a white solid, which was 
hydrolyzed by TFA (2 ml) in DCM (10 ml) to afford 290 mg (76%) of a white solid. 

15 

Analytical data 

'H NMR (400 MHz, DMSO-rftf) 6 12.77 (s, 1 H), 8.85 (d, 7= 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.14 (dd,y= 2.1, 8.7 Hz, 1 H), 7.95 (dd,y= 1.7, 7.7 Hz, 1 H), 7.55 
(m. 1 H), 7.27 (d, y = 8.3 Hz, 1 H), 7.22 (s, 1. H), 7.15 (t, 7= 7.9 Hz, 1 H), 4.20 (t, J 
20 = 6.4 Hz, 2 H), 1.85 (pent, 6.2 Hz, 2 H), 1.60 (pent, 7= 7.0 Hz, 2 H), 1.35 (m, 4 
H), 0.88 (t, 7= 7.0 Hz, 3 H). 

Preparation of 5-{2-(Allyloxy)phenyI]isoxazole-3-carboxylic acid 



carbojgrlic acid as a yellow solid. 




•OH 




O, 



•OH 
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Prepared according to General method C: ethyl-S-(2-hydroxyphen^isoxazole-3- 
caAmyhc add (500 mg, 1.3 mmol) and allyl bromide (286 mg, 2.4 mmoQ afforded 
540 mg (92%) of 5-[2-(alIyloxy)phenyl]isoxa2ole-3-carboxylic acid as a yellow solid, 
which was bydrofyzed in MeOH (10 ml) and water (5 ml) by LiOH^HiO (137 nog, 3.3 
5 mmol) to aff(»:d 480 mg (99%) of 5-[2-(all^o}iy)phenyl]isoxazole-3-carboxyIic acid as 
a yellow solid 

Analyriral Hata 

'HNMR(400MHz, DMSO-^tf) 6 14.12 (s, 1 H), 7.92 (dd,J= 1.7, 7.7 Hz, 1 H), 7.53 
10 (m, 1 H), 7.26 (d, 7= 8.1 Hz, 1 H), 7.14 (m, 1 H), 7.10 (s, 1 H), 6.15 (m, 1 H), 5.48 
(dd, y= 1.7, 17.2 Hz, 1 H), 5.35 (dd, 7= 1.7, 10.6 Hz, 1 H), 4.90 (dt, 7= 1.2, 5.4 Hz, 
2H) 

Example 7.52: 2-[({5-I2-(AIlyloxy)phen3i]isoxazoI-3-yI}carbonyI)amino]-5- 
15 eyanobenzoic add 




Prepared according to General method B: 5-[2-(al]yloxy)phenyl]isoxazole-3-carboxylic 
acid (480 mg, 2.0 mmol) and tert-butyl-2-amino-5-cyano benzoate (388 mg, 1.8 mmol) 
afforded 330 mg (42%) of t-butyl ester as a white solid, 1 00 mg of which was 
20 hydrolyzed by TFA (2 mQ in DCM (1 0 ml) to afford 60 mg (69%) of a white solid. 

Analytical data 

'H NMR (400 MHz, DMSO-c?tf) 5 12.76 (s, 1 H), 8.85 (d, J= 8.7 Hz, 1 H), 8.33 (d, J 
= 1.9 Hz, 1 H), 8.14 (dd, 7= 2.1, 8.7 Hz, 1 H), 7.96 (dd, 1.7, 7.9 Hz, 1 H), 7.65 
25 (m, 1 H), 7.29 (d, J= 8.5 Hz, 1 H), 7.25 (s, 1 H), 7. 17 (t, J= 7.7 Hz, 1 H), 6.17 (m, 1 
KO, 5.48 (dd,y= 1.5, 17.2 Hz, 1 H), 5.37 (dd, J= 1.5, 10.6 Hz, 1 H), 4.82 (d , J= 5.5 
Hz,2H). 
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10 



15 



Prqiaratfon of S-(2-EthoxyphenyI)isoxazole-3-carboxylic add 




Prepared according to General method A: ethyl-5-(2-hydroxyphenyl)isoxa2ole-3- 
carboxylic add (500 mg, 2.15 mmol) and tetrahydro-2H-pyran-2-ylinethanol (249 mg, 
2.15 mmol) afforded 1 10 mg (25%) of ethyl 5-(2-ethoxyphenyl)isoxazole-3- 
carboxylate as a white solid, which (plus anoth^ 1 10 mg from 36831-jl-34) was 
hydrolyzed in MeOH (10 ml) and water (5 ml) by LiOH*H20 (148mg, 3.5 mmol) to 
ajfford 200 mg (100%) of 5-(2-ethoxyphenyl)isoxazole-3-carboxyUc acid as a white 
soUd. 

Analytipgl data 

NMR (300 MHz, DMSO-rftf) 6 7.92 (dd, J= 1 .7, 7.9 Hz, 1 H), 7.52 (m, 1 H), 7.24 
(d,y= 8.3 Hz, 1 H), 7.12 (t,y= 7.7 Hz, 1 H), 7.08 (s, 1 H), 4.24 (tetra,y= 7.0 Hz, 2 
EO,145(t,y=7.0Hz,3H). 

Example 7.53: 5-Cyano-2-({[5-(2-ethoxyphenyQisoxazol-3- 
yl]carboiiy]}aiiiino)beiizoic add 




Prepared according to General method B: 5-(2*etho3g^henyl)isoxazole-3-carboxyUc 
20 acid (200 mg, 0.86 mmol) and tert-bu1yl-2-ammo-5-(^^o benzoate (170 mg, 0.78 
mmol) afforded 130 mg (38%) of t-butyl ester as a white solid, which was hydrolyzed 
by TFA (2 ml) in DCM (10 ml) to afford 98 mg (87%) of a white solid. 



-324- 



wo 2004/018428 



^HNMR<300 MHz, DMSO-de) 6 12.77 (s, 1 H), 8.85 (d, J= 8.9 Hz, 1 H), 8.43 (d, J 
= 1.9 Hz, 1 H), 8.14 (dd, 7= 2.1, 8.9 Hz, 1 H), 7.96 (dd, 7= 1.5, 7.9 Hz, 1 H), 7.55 
(m, 1 H), 7.26 (d, J= 8.3 Hz, 1 H), 7.23 (s, 1 H), 7.15 (t, 7= 7.7 Hz, 1 H), 4.27 
(tetra,y= 7.0 Hz, 2 H), 1.48 (t, 7= 7.0 Hz, 3 H). 

Preparation of 5-[2-(tetrahydro-2H-pyran-2-]imetiiozy)phenyl]isoxazole-3- 
carboxylic add 




General method D: ethyl-5-(2-hydroxyphei^l)isoxazole-3-carboxylic acid (500 mg, 
2. 15 mmoQ and trq)haiy^hosphme (562 mg, 2.15 mmoQ were dissolved in THF (5 
mQ. tetrahydro-2H-pyra&-2-}dmedianol (249 oig, 2. 15 mmoQ was added, followed by 
the addition of Di-tert-butylazDcarboxylate (DIAD) (495 mg, 2.15 mmol). The mixture 
was shaken over night. The resulting solution was loaded on silica gel and purified by 
flashing chromatography ((Heptane/EtOAc=l 000/10, 1000/20) to afford 380 
(54%) of ethyl 5-[2-(tetrahydro-2H-pyran-2-yhnethoxy)pheiQrl]isoxazole-3- 
carbox/late as a yellow solid, which was hydro^^d in MeOH (10 ml) and water (5 
ml) by LiOH^HzO (137 nog, 3.3 mmol) to afford 360 rng (100%) of 5-[2-(tetrahydro- 
2H-pyran-2-ylmethoxy)phenyl]isoxazole-3-carbo:Q'lic acid as a yellow oil 

Analytical data 

*HNMR (300 MHz, DMSO-rfd) 6 8.02 (dd, J= 1.5, 7.7 Hz, 1 H), 7.53 (s, 1 H), 7.44 
(m, 1 H), 7.10 (t, J= 7.7 Bz,^ H), 7.02 (d, J= 8.5 Hz, 1 H), 4.14 (m, 3 H), 3.86 (m, 
1 H), 3.61 (m, 1 H), 1.97 (m, 1 H), 1.65 (m, 5 H). 



-325- 



wo 2004/018428 ^ ^ ^ PCT/US2003/024796 

Example 7.54: 5-Cyaiio-2-[({5.I2-(tctrahydjro-2H-pyraii-2- 
ylmethoxy)phenyl]isoxa2»l-3-yl}carbonyl)a]iiino]benzo^^ 




Prepared according to General method B: S-[2-(tetraliydro-2H-pyran-2- 
5 ylmcthoxy)phenyl]isoxazole-3-carboxylic acid (360 mg, 1 .2 mmol) and tert-butyl-2- 
aniino-5-cyano benzoate (235 mg, 1.1 mmol) afforded 270 mg (50%) of t-butyl ester 
as a white soHd, which was hydrolyzed by TFA (2 ml) in DCM (10 ml) to afford 200 
mg (83%) of a white solid 

10 Analytical data 

NMR (400 MHz, DMSO-cftf) 5 12.75 (s, 1 H), 8.87 (d, J= 8.9 Hz, 1 H), 8.43 (d, J 
«2.1 Hz, 1 H), 8.14 (dd,y=2.1, 8.7 Hz, 1 H), 7.96 (dd,,/= 1.7, 7.9 Hz, 1 H), 7.65 
(s, 1 H), 7.54 (m, 1 H), 7.25 (d, /= 8.3 Hz, 1 H), 7.16 (m, 1 H), 4.21 (dd, 7= 3.1, 
10.2 Hz, 1 H), 4.11 (dd,J=6.0, 10.2 Hz, IH), 4.03 (d,y= 11.0 Hz, 1 H), 3.76 (m, 1 
15 H), 3.50 (m, 1 H), 1.86 (m, 1 H), 1.66 (d, 7= 1 1.2 Hz, 1 H), 1.67 (m, 4 H). 

Preparation of 5-[2-(3-Phenoxypropoxy)phenyl]isoxazole-3-carboxylic add 




Prepared according to General method D: ethyl-5-(2-hydroxyphenyl)isoxazole-3- 
20 carboxylic acid (500 mg, 2. 1 5 mmol) and 3-phenoxypropan-l-ol (327 mg, 2. 15 mmol) 
afforded 660 mg (88%) of ethyl 5-[2-(3-phenoxypropoxy)phenyl]isoxazoIe-3- 
carboxylate as a yellow solid, which was hydrolyzed in MeOH (10 mQ and water (5 
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ml) by LiOH'HzO (300 mg, 7.1 mmol) to afford 540 mg (88%) of 5-[2-(3- 
pheno:^propoxy)phenyl]isoxazole-3-carbo}^lic acid as a yellow solid. 
• Analytical data 

NMR (300 MHz, CD3OD) 6 7.94 (dd, J= 1.9, 8.3 Hz, 1 H), 7.43 (m, 1 H), 7.24 
5 (m, 2 H), 7.15 (s, 1 H), 7.08 (d, J= 7.9 Hz, 2 H), 6.91 (m, 3 H), 4.35 (t, 7= 6.2 Hz, 2 
H), 4.19 (t, J= 5.8 Hz, 2 H), 3.88 (pent, y= 6.0 Hz, 2 H). 

Example 7.55: 5-Cyano-2-[({5-[2-(3-pheiioxypropoxy)phenyI]isoxazoI-3> 
yQcarbonyI)amino]beiizoic add 



10 

Prepared according to General method B: 5-[2-(3-phenoxypropoxy)phenyl]isoxa2ole- 
3-carbo}^Iic add (540 nc^, 1.7 mmol) andtat-butyI-2-amino-5-cyano benzoate (331 
mg, 1.5 mmoQ afiforded 500 mg (63%) of t-bu^ ester as a yellow solid, whidi was 
hydrolyzed by TFA (2 ncd) in DCM (10 ml) to afford 41 0 mg (89%) of a white solid. 

15 

Analytical data 

NMR (300 MHz, DMSO-rftf) 5 12.73 (s, 1 H), 8.85 (d, 7 = 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.14 (dd, 7= 2.1, 8.9 Hz, 1 H), 7.95 (dd, J= 1.5, 7.9 Hz, 1 H), 7.55 
(m, 1 H), 7.32 (d, 7= 8.9 Hz, 1 H), 7.26 (m, 7= 3 Hz, H), 7.16 (t, 7= 7.5 Hz, 1 H), 
20 6.94 (m, 3 H), 4.38 (t, 7 = 6.0 Hz, 2 H), 4.20 (t, 7 = 6.2 Hz, 2 H), 2. 82 (pent, 7 = 6.2 
Hz,2H). 

Preparation of 5-(2-{[(lS)-l-phenyletiiyI]oxy}phenyI)isoxazole-3-cai1>oxy]ic add 




OH 
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O. 



O 



Prepared according to General method D: etltyl-5-(2-hydro3cyphenyl)isoxazole-3- 
carboxylage acid (500 nog, 2.15 mmol) and 1 (IS)-l-phenylethanoI (262 mg, 2. 15 
mmol) afforded 440 riig (57%) of ethyl 5-(2-{[(lS)-l- 
5 phenyle1hyl]oxy}phenyl)isoxa2ole-3-carboxylate as a green oil, which was hydrolyzed 
in MeOH (10 ml) and water (5 ml) by LiOH-HiO (200 mg, 4.8inmol) to afford 380 

mg (100%) of 5-(2-{[(lS)-l-phenylethyl]oxy}phenyl)isoxazole-3-carboxylic add as a 
yellow solid. 

10 Analytical data . 

'H NMR (300 MHz, DMSO-rftf) 5 7.90 (dd, 7= 1.5, 7.7 Hz, 1 H), 7.37 (m, 5 H), 7.28 
(m, 1 H), 7.23 (s, 1 H), 7.06 (m, 2 H), 5.78 (tetra, 7= 6.4 Hz, 1 H), 1 .68 (d, J= 6.2 
Hz,3H); 

15 Example 7.56: 5-Cya]io-2-({[5-(2-hydroxyphenyl)isoxazo]r-3- 
yI]carbonyl)aiiiino)beiizoic add 



Prepared according to General method B: 5-(2-{[(lS)-l- 
phenylethyl]oxy}phenyl)isoxazole-3-carbo^lic acid (380 mg, 1.2 mmol) andtert- 
20 butyl-2-amino.-5-cyano benzoate (244 mg, 1 . 1 mmol) afforded 45 mg (8%) of tert- 
butyl 5-cyano-2-({[5-(2-{[(lS)-l-phen)dethyr|o3qr}pheity])isoxazol-3- 




OH 



OH 
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yl]carbonyl}ammo)ben2oate as a white solid, which was hydrolyzed by TFA (2 ml) in 
DCM (10 ml) to afford 18 mg (58%) of a white solid. 

5 NMR (400 MHz, DMSO-dg) 6 12.70 (s, 1 H), 10.87 (s, 1 H), 8.86 (d, 7 = 8.7 Hz, 
1 H), 8.44 (d, J=2.1 Hz, 1 H), 8.15 (dd,y= 2.1, 8.9 Hz, 1 H), 7.87 (dd, J= 1.7, 7.9 
Hz, 1 H), 7.89 (m, 1 H), 7.26 (s, 1 H), 7.09 (d, 7= 7.7 Hz, 1 H), 7.01 (t, / = 7.0 Hz, 1 
H). 

10 Preparation of 5-[2-<Cydobatyloxy)phenyl]isoxazoIe-3-ca]4>oxyIic add 



Prepared according to General method D: ethyl-5-(2-hydroxyphenyl)isoxazole-3- 
carboxylic acid (500 rog, 2. 15 mmol) and cyclobutanol (155 mg, 2.15 mmol) afforded 



IS sohd, which was hydrotyzed in MeOH (10 mQ and water (5 ml) by liOH^HjO (300 
mg, 7.1 mmol) to afford 200 mg (82%) of 5-[2-(cyclobutyloxy)phenyl]isoxa2ole-3- 



20 'H NMR (400 MHz, DMSO-dg) 8 7.91 (dd, / = 1 .5, 7.7 Hz, 1 H), 7.50 (m, 1 H), 7. 10 
(s, 1 H), 7.09 (m, 2 H), 4.90 (m, 1 H), 2.54 (m, 1 H), 2. 14 (m, 2 H), 1 .81 (m, 1 H), 
1.71 (m, 1 H), 1.37 (d,y= 6.0 Hz, 1 H); 

Example 7.57: 5-Cyano-2-[({5-[2-(cydobQty]oxy)phenyl)isozazol-3- 
25 yQcaTfoonyl)amino]benzoic add 




o. 



260 mg (42%) of ethjd 5-[2-((yclobutylojqOph«iyl]isoxazole-3-carbo3qrlate as a yellow 



carbo3^1ic add as a yellow solid. 



Analytical data 
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CN 




■OH 



Prepared according to General method B: 5-[2-(cyclobutylo3Qr)phenyl]isoxazole-3- 
carboxyKc add (200 mg, 0.77 mnool) and tert-butyl-2-animo-5-cyano benzoate(154 
mg, 0.7 mmoO aflForded 140 mg (44%) of t-butyl ester as a white soKd, which was 
hydrolyzed by TFA (2 ml) in DCM (10 ml) to aflford 67 mg (55%) of a white solid. 

Analytical data 

'HNMR(400 MHz, DMSO-Jj) 8 12.75 (s, 1 H), 8.85 (d, 7= 8.9 Hz, 1 H),8.43 (d, J 
= 1.9 Hz, 1 H), 8.15 (dd, y= 2.1, 8.9 Hz, 1 H), 7.95 (dd, 7= 1.7, 7.7 Hz, 1 H), 7.52 
(m, 1 H), 7.24 (s. 1 H), 7.14 (t, /= 7.7 Hz, 1 H), 7.10 (d, J= 8.1 Hz, 1 H), 4.92 (pent, 
J= 7.1 Hz, 1 H), 2.55 (m, 1 H), 2.18 (m. 2 H), 1.87 (tetra, 7= 10.4 Hz, 1 H), 1.71 (m, 
IH), 1.40(d,y=6.0Hz,lH). 

Preparation of 5-I2-(Tetrahydrofaran-3-yloxy)phenylIisoxazole-3-carboxy]ic acid 



Prepared according to General method D: ethyl-5-(2-hydroxyphenyl)isoxazole-3- 
carboxylic acid (500 mg, 2.15 mmol) and tetrahydrofuran-3-ol (155 nig, 2.15 mmol) 
afforded 1000 mg (100%) of ethyl 5-(2-(tetrahydrofijran-3-yloxy)phcnyI]isoxazole-3- 
caiboxylate as a yellow soKd, which was hydrolyzed in MeOH (10 ml) and water (5 
ml) by LiOH*H20 (300 mg, 7.1 mmol) to afford 810 mg (89%) of crude 5-[2- 
(tetrahydrofiiran-3-yloxy)phenyl]isoxazole-3-carboxylic acid as a yellow solid. 

Example 7.58: 5-Cyano-2-(({5-I2-(tetrahydroittraii-3-y]oxy)phenyl]isoxazo]r3- 
yl}carboii]^amiao]benzoic add 



-330- 



wo 2004/018428 





PCT/US2003/024796 




CN 



Prepared according to General method B: 5-[2-(tetralQ^dro&ran-3- 
ylo]^)phenyl]isoxazole-3-carboxylic acid (810 mg, 3.0 mmoQ and tert-butyl-2-an]ino- 



5 white solid, which was hydrolyzed by TFA (2 ml) in DCM (10 ml) to a£ford 410 mg ( 
100%) ofa white solid. 

Anahrtical data 

'H NMR (400 MHz, UMSO-de) 8 12.71 (s, 1 H), 8.84 (d, / = 8.7 Hz, 1 H), 8.42 (d, J 
10 =2.1 Hz, 1 H), 8.14 (dd, J= 2.1, 8.7 Hz, 1 H), 7.96 (dd,y= 1.7, 7.7 Hz, 1 H), 7.55 
(m, 1 H), 7.28 (d,y= 8.3 Hz, 1 H), 7.18 (s, 1 H), 7.17 (t,J= 7.3 Hz. 1 H), 5.82 (m, 1 
H), 3.94 (m, 3 H), 3.82 (m, 1 H), 2.33 (m, 1 H), 2.07 (m, 1 H). 

Preparation of 5-(2-(Tetrahydro-2H-p]n:wi-4-yloxy)phen^isoxazo]e-3-carboxylic 



Prepared according to General method D: ethyl-5-(2-hydroxyphenyl)isoxazole-3- 
carbojQrlic acid (500 mg, 2.15 nmoQ and tetrahydro-2H-pyran-4-ol (219 mg, 2. 15 
mmol) afforded 1000 mg (100%) of ethyl 5-[2-(tetrahydro-2H-pyran-4- 
20 yloxy)phei3yl]isoxazole-3-carbo]Qrlate as a white solid, which was hydrofyzed in MeOH 
(10 ml) and water (5 nd) by LiOH^HzO (300 mg, 7. 1 mmol) to afford 780 mg (85%) 
of 5-[2-(tetrahydro-2H-pyran-4-ylo3Q')phenyl]isoxazole-3-carbo3qrlic acid as a white 
solid 



5-cyano boizoate (584 mg; 2.7 nonoQ afforded 440 mg (35%) of t-bu^ ester as a 



IS acid 




o. 



■OH . 
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Ajoaiwt^^] data 



*HNMR (400 MHz, DMS0-c?5) 6 8.88 (s, 1 H), 7.92 (dd, 7 = 1.7, 7.9 Hz, 1 H), 7.51 
(m, 1 H), 7.35 (d,y= 8.3 Hz, 1 H), 7.12 (t, J= 7.3 Hz, 1 H), 7.10 (s, 1 H), 4.77 (m, 1 



Example 7.59: 5-Cyano-2-[({5-[2-(tetnihydro-2H-pyran-4-yloxy)phenyI]isoxazol- 
3-yl}cart)ony]^aiiiino]beiizoic add 



Prepared according to General method B: 5-[2-(tetrahydro-2H-pyran-4- 
10 yloxy)phenyl]isoxazole-3-carboxylic acid (780 mg, 2.7 mmol) and tert-butyI-2-ammo- 
5-cyano benzoate (535 mg, 2.5 mmol) afforded 950 mg (79%) of t-butyl estw as a - 
brown solid, which was hydrolyzed by TEA (2 ml) in DCM (10 ml) to afford 350 mg ( 
42%) of a white solid. 

15 Analytical data 

*H NMR (300 MHz, DMSO-c?tf) 6 12.75 (s, 1 H), 8.86 (d, J= 8.9 Hz, 1 H), 8.44 (d, J 
= 2.1Hz, lH),8.15(dd,^=2.1,8.9Hz,lH),7.96(dd,J-1.5,7.7Hz,lH),7.54 
(m, 1 H), 7.38 (d, J= 8.3 Hz, 1 H), 7.24 (s. 1 H), 7.15 (t, 7= 7.5 Hz, 1 H), 4.88 (hept, 
J= 4.2 Hz, 1 H), 3;90 (t, 7= 4.1 Hz, 1 H), 3.86 (t, 7= 4.5 Hz, 1 H), 3.55 (m, 2 H), 
20 2.09(m,2H),1.72(m,2H). 

Preparation of 5-(2-{[(lS,2R)-2-methyIcydopentyl)oxy}phenyI)isoxazole-3- 
carboxylic add 



H), 3.86 (m, 2 H), 3.54 (m, 2 H), 2.07 (m, 2 H), 1.68 (m, 2 H). 



5 




CN 
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Prepared according to General method D: etbyl-5-(2-hydro3^hrayl)isoxazole-3- 
caiboj^fic add (500 mg, 2. 1 S mmol) and (lR,2R)-2-methylcyclopentanol (21 5 mg, 
2.15 mmol) afforded 430 mg (64%) of ethyl 5-(2-{[(lS,2R)-2- 
metlQrlcyclopent)d]oxy}pheiQd)isoxazole-3-caiboxylate as a yellow oil, whidi was 
tydrofyzed in MeOH (10 ml) and water (5 mQ by LiOH^HjO (300 mg, 7. 1 mmol) to 
afford 360 mg (91 %) of 5-(2-{[(lS,2R)-2-methylcyclopentyl] oxy}phenyl)isoxa2ole- 
3-carboxylic and as a white soUd. 

Analvriral rf^ta 

'HNMR (400 Nfflz, DMSO-^i^) 5 7.90 (d4 ^= 1.7, 7.9 Hz, 1 H), 7.60 (m, 1 H), 7.27 
(d, J= 8.3 Hz, 1 H), 7.10 (m, 1 H), 7.08 (s, 1 H), 4.92 (dt, J= 1.5, 4.5 Hz, 1 H). 2. 19 
(m, 1 H), 2.03 (m, 1 H), 1.90 (m, 1 H), 1.73 (m, 2 H), 1.62 (m, 1 H), 1.60 (m, 1 H), 
1.05(d,J=6.8Hz,3H). 

Example 7.60: 5-Cyano-2-({[5-(2-{I(l S,2R)-2-methylcyctopentyl] 
oxy}phenyI)isoxazoI-3-yI]carbon}i}amino)benzoic add 



methylcyclopentyl]oxy}phenyl)isoxazole-3-carboxylic add (360 mg, 1.3 rmtxH) and 
tert-biityl-2-amino-5-cyano benzoate(249 mg, 1.1 mmol) afforded 270 mg (49 %) of t- 
butyl ester as a white solid, which was hydrolyzed by TFA (2 ml) in DCM (10 ml) to 
afford 250 mg ( 42%) of a white solid. 

Analytical data ...... 

NMR (400 MHz, DMSO-Jtf) 6 12.77 (s, 1 H), 8.86 (d, J= 8.9 Hz, 1 H), 8.43 (d, J 
= 8.1 Hz, 1 H), 8.13 (dd, y= 2.1, 8.7 Hz, 1 H), 7.95 (dd, 7= 1.7, 7.9 Hz, 1 H), 7.53 
(m, 1 H), 7.30 (d. y= 8.3 Hz, 1 H), 7.22 (s, 1 H), 7.13 (m. 1 H), 4.95 (m, 1 H), 2.21 
(m, 1 H), 2.05 (m, 1 H), 1.93 (m, 1 H), 1.76 (m, 2 H), 1.65 (m, 1 H), 1.54 (m, 1 H), 
1.07(d,J=6.8Hz,3H). 




CN 



•H 



Prepared according to General method B: 5-(2-{[(lS,2R)-2- 
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Preparation of 5-[2-(2-Methoxy-l-methylethoxy)phenyl]isoxazole-3-carboxyIic 
add 



5 Prepared according to Gmeral method D: ethyl-S-(2-hydroxyphenyl)isoxazole-3- 
carboxylate aicid (500 mg, 2.15 mmol) and l-methoxypropan-2-ol (194 mg, 2.15 
nmol) afforded 570 mg (87%) of ethyl 5-[2-(2-methoxy-l- 

methylethoxy)phenyl]isoxazole-3-carboxyIate as a yellow oil, which was hydrolyzed in 
MeOH (10 ml) and water (5 ml) by LiOH^HzO (300 mg, 7.1 mmol) to afford 430 mg 
10 (83 %) of 5-[2-(2-methoxy-l-methylethoxy)phenyl]isoxazole-3-carboxylic acid as a 
white solid. 

Analytical data 

NMR (300 MHz, DMSO-^^) 6 7.91 (dd, •/ = 1.7, 7.9 Hz, LH), 7.50 (m, 1 H), 7.30 

15 (d, J= 8.3 Hz, 1 H), 7.21 (s, 1 H), 7.11 (m, 1 H), 4.86 (m, 1 H), 3.59 (d,7=4.5 Hz, 2 
H), 3.32 (s, 3 H), 1 .3 1 (d, y = 6.2 Hz, 3 H). 

Example 7.61: 5-Cyano-2-(({5-[2-(2-methoxy-l-metliylethoxy)phenyI]isoxazol-3- 
yl}carboiiyQamino]beiizoic add 



Prepared according to General method B: 5-[2-(2-methoxy-l- 
methyletho^)phenyl]isoxazole-3-carboxylic acid (430 mg, 1.6 imnol) and tert-butyl-2- 
amino-5-cyano benzoate (308 mg, 1.4 mmol) afforded 360 mg (54 %) of t-butyl ester 




o. 




CN 
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as a white soKd, wbich was hydrotyzedby TFA (2 ml) in DCM (10 ml) to afford 160 
mg (SO %) of a white solid. 

Analyp'ral H^f^ 

5 NMR (400 MHz, DMSO-rftf) 8 12.75 (s, 1 H), 8.86 (d, J= 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8. 14 (dd, y = 2. 1, 8.7 Hz, 1 H), 7.96 (dd, J= 1 .7, 7.9 Hz, 1 H), 7.53 
(m, 1 H), 7.36 (s, 1 H), 7.33 (d, 7= 8.5 Hz, 1 H), 7.14 (t, J= 7.1 Hz, 1 H), 4.88 (m, 1 
H), 3.63 (d, y= 4.4 Hz, 2 H), 3.35 (s, 3 H), 1.34 (d, J= 6.3 Hz, 3 H). 

10 Preparation of 5-(2-(l-Meth^tttoxy)p]ienyI]isoxazole-3-cailioxyIic add 



Prepared according to General method D: ethyl-5-(2-hydroxyphenyl)isoxazoIe-3- 
carboxylate acid (500 mg, 2. 1 5 mmol) and pentan-2-ol (1 89 mg, 2. 15 mmol) afforded 
530 mg (82%) of ethyl 5-[2-(l-methyIbuto}7)phei^l]isoxazole-3-carbo3Qrlate as a 
15 yellow oil, which was I^ofyzed in MeOH (10 mO and watCT (5 rnS) by LiOHvHiO 



20 'H NMR (300 MHz, DMSO-dt) 8 7.91 (dd, 7= 1 .7, 7.9 Hz, 1 H), 7.50 (m, 1 H), 7.27 
(d, J= 8.3 Hz, 1 H), 7.10 (m, 1 H), 7.06 (s, 1 H), 4.73 (hex, J= 6.0 Hz, 1 H), 1.69 
(m, 2 H), 1.41 (m, 2 H), 1.32 (d, /= 6.0 Hz, 3 H), 0.91 (t, J= 7.4 Hz, 3 H). 




o. 



(300 mg, 7.1 mmol) to aflford 450 mg (93%) of 5-[2-(I- 
methylbutoxy)phenyl]isoxazole-3-carboxylic acid as a colorless oil. 



Example 7.62: 5-Cyano-2-|({5-[2-(l-metii3ibutoxy)phenyl]isoxazoI-3- 
25 ^carbonyQamino)beiizoic add 
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Prepared according to General method B: 5-[2-(l-methylbuto>Qr)phenyl]isoxazole-3- 
carboxylic add (450 nag, 1 .6 mmol) and tert-butyl-2-amino-5-Qrano benzoate (324 mg, 
1.5 mmpl) afforded 320 mg (45 %) of t-butyl ester as a white solid, which was 
5 hydrolyzed by TFA (2 ml) in DCM (10 ml) to aflford 170 mg (60%) of a white solid. 

Analytical data 

'H rniK (400 MHz, DMSO-dtf) 6 12.79 (s, 7= 1 Hz, H), 8.86 (d, J = 8.7 Hz, 1 H), 
8.44 (d, J* 2.1 Hz, 1 H), 8.14 (dd, J= 2.1, 8.7 Hz, 1 H), 7.96 (dd, 7= 1.7, 7.7 Hz, 1 
10 H), 7.64 (m, 1 H), 7.30 (d, J= 8.5 Hz, 1 H), 7.21 (s, 1 H), 7.12 (t, J= 7. 3Hz, IH), 
4.76 (hex, J= 6.2 Hz, 1 H), 1 .79 (m, 1 H), 1 .68 (m, 1 H), 1 .45 (m. 2 H), 1 .34 (d, J= 
6.0 Hz, 3 H), 0,92 (t, J= 7.3 Hz, 3 H). 

Preparatioii of 5-[2-(Cydbbaty]methoxy)pheiiyl]isoxazole-3-carbozyIic add 



o. 




Prepared according to General method D: ethyl-5-(2-hydroxyphenyl)isoxazole-3- 
carboxylate acid (500 mg, 2.15 mmol) and cyclobutylmethanol (185 mg, 2.15 mmol) 
afforded 420 mg (65%) of ethyl 5-[2-(cyclobutyhiietho3gr)phenyl]isoxazole-3- 
carbo^grlate as a yellow oil, which was hydrofyzed in MeOH (10 mQ and water (5 ml) 
20 by LiOH^HzO (300 mg, 7. 1 mmol) to afford 360 mg (94 %) of 5-[2- 
(cyclobutyfaiiethoxy)phenyl]isoxazole-3-carboxylic acid as a white solid, 
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■Analytical data 

*H NMR (400 MHz, DMSO-rftf) 5 7.92 (dd, J= 1 .7, 7.9 Hz, 1 H), 7.52 (m, 1 H), 7.24 
(d, y = 8.3 Hz, 1 H), 7.13 (t, /= 7.7 Hz, 1 H), 7.07 (s, 1 H), 4.14 (d, J= 6.6 Hz, 2 H), 
2.86 (m, 1 H), 2.12 (m, 2 H), 1 .95 (m, 4 H). 

Example 7.d3: 5-Cyano-2-[({5-[2-(cyclobiityIinethoxy)phenyl]isoxazo]-3- 
yI}caiiionyQainuio]beiizoic acid 

CN 




Prepared according to General method B: 5-[2-(cyc]obutylmethoxy)phenyl]isoxazole- 
10 3-carbo}^lic acid (360 mg, 1 .3 mmol) and tert-biityl-2-ainino-5-cyano benzoate (261 
mg, 1 .2 mmol) afforded 470 rag (83 %) of t-butyl ester as a white solid, which was 
hydrolyzed by TFA (2 ml) in DCM (10 mQ to afford 340 mg (82%) of a white solid. 

Analvrical data 

15 ^H NMR (400 MHz, DMSO-rfj) 5 12.73 (s, 1 H), 8.85 (d, 7 = 8.7 Hz, 1 H), 8.42 (d, J 
= 2.1 Hz, 1 H), 8.12 (dd, J= 2.1, 8.7 Hz, 1 H), 7.95 (dd, J= 1.7, 7.7 Hz, 1 H), 7.54 
(m, 1 H), 7.26 (d, /= 8.3 Hz, 1 H), 7.20 (s, 1 H), 7.15 (m, 1 H), 4.16 (d, 7 = 6.6 Hz, 2 
H), 2.89 (m, 1 H), 2. 14 (m, 2 H), 1 .97 (m, 4 H). 



20 Preparation of 5-[2-(Cyclohex-2-en-l-;^ethoxy)phenyI]isoxazoIe-3-carboxylic 
add 
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Prepared according to General method D: ethyl-5-(2-hydro}^heny])isoxazole-3- 
carboxylate (500 mg, 2.15 mmol) and CTclobutylmethanol (241 mg, 2. 15 mmol) 
afforded 390 mg (56%) of ethyl 5-[2-(cyclohex-2-en-l-yhnetho3Qr)phenyl]isoxazole-3- 
carbo}Q^late as a white soild, which was iQrdro^'zed in MeOH (10 ml) and water (5 ml) 
5 by LiOH-HjO (300 mg, 7.1 mmol) to afford 370 mg (100 %) of 5-[2-(cyclohex-2-en- 
l-yhiietho]7)phei^l]isoxazole-3-caiboxylic acid as a white solid. 

Analytical data 

^HNMR (400 MHz, DMSO-de) 5 7.92 (dd,y= 1.7, 7.9 Hz, 1 H), 7.52 (m, 1 H), 7.27 
10 (d, J= 8.3 Hz, 1 Bp, 7. 13 (t, J= 7.5 Hz, 1 H), 7.08 (s, 1 H), 5.71 (s, 2 H), 4.09 (d, J = 
6.2 Hz, 2 H),2.19 (m, 2 H), 2.08 (m, 2 H), 1.89 (m, 2 H), 1.41 (m, 1 H). 

Example 7.64: 5-Cyano-2-[({5-[2-(cyclobatyImethoxy)phenyl]isoxazol-3- 
yl}cai1)onyI)amiiio]beiizoic acid 



as a white soKd, 190 mg of which was hydrolyzed by TEA (2 mO in DCM (10 ml) to - - 
20 afford 158 n% (94%) of a white solid. 

Analytical data 

'H NMR (400 MHz, DMSO-dtf) 5 12.76 (s, 1 H), 8.86 (d, J= 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H)', 8.14 (dd,y= 2.3, 8.9 Hz, 1 H), 7.76 (dd,y= 1.7, 7.9 Hz, 1 H), 7.55 
25 (m, 1 H), 7.30 (d, /= 8.3 Hz. 1 H), 7.22 (s, 1 H), 7.16 (m. 1 H), 5.72 (s, 2 H), 4.12 
(d, y = 6.2 Hz, 2 H), 2.21 (m, 2 H), 2.10 (m, 2 H), 1.92 (m, 2 H), 1.43 (m, 1 H). 



15 




Prepared according to General method B: 5-[2-(cyclohex-2-en-l- 
ylmethoxy)phenyl]isoxazole-3-carboxyUc acid (370 mg, 1.2 mmoQ and tert-butyl-2- 
amin6-5-cyano benzoate (299 mg, 1.4 mmol) afforded 200 mg (32 %) of t-butyl ester 



-338- 



wo 2004/018428 



PCT/US2003/024796 



Preparatton of 5-[2-(Caiboxyiiiethoxy)phenyl]isoxa2ole-3-carboxyIic add 




Prepared according to General method C: ethyl-5-(2-hydroxyphenyl)isoxazole-3- 
carbox/late (SOO mg, 2.15 mmol) and 4-(chloroacetyl)morphol]ne (S29 mg, 3.2 mmol) 
5 afforded 450 nig (56%) of ethyl 5-[2-(2-morpholm-4-yl-2- 

oxoethoxy)pheiQ^l]isoxazole-3-carboxylate as a white solid, which was hydrolyzed in 
MeOH (10 ml) and water (5 ml) by LiOH^HiO (300 mg, 7.1 mmol) to afford 380 mg 
(100 %) of 5-[2-(carbo3Qanetho3Qr)phenyl]isoxazole-3-carboxylic acid as a white solid. 

10 Analyrical rfa^q 

^^^^ ' NMK (400 MHz, DMSO-rftf) 8 7.95 (dd, J = 1.7, 7.9 Hz, 1 H), 7.62 (m, 1 H), 7.61 
(s, 1 H), 7.17 (m, 2 H), 4.92 (s, 2 H). 



Example 7.65: 2-({[2^3r{[(2-Caiboxy*4*cyanophenyQaiiiin6]caii>on^}isoxa^ 
IS 5-yI)phenoxy]acety]}a]iiiiio)-5-cyanobenzoicacid 

PN 




Prepared according to General method B: 5-[2-(carboxymethoxy)phenyl]isoxazole-3- 
carbo^Uc acid (380 mg, 1.4 mmol) and tert-butyl-2-anmLO-5-cyano benzoate (693 mg, 
3.2 mmol) afforded 780 mg (89 %) of t-butyl ester as a light yellow solid, 290 mg of 
20 which was hydrolyzed by TFA (2 ml) in DCM (10 ml) to afford 260 mg (99%) of a 
white solid. 
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Analyrir-al ^frta 



*H NMR(300 MHz, DMSO-dg) 5 12.72 (s, 1 H), 12.05 (s, 1 H), 8.84 (dd, J= 3.0, 8.9 
Hz, 2 H), 8.43 (d, J= 2.1 Hz, 1 H), 8.30 (2.1,7= 1 Hz, H), 8.15 (dd,y= 1.9, 8.9 Hz, 
1 H), 8.09 (dd, y = 2.1, 8.9 Hz, 1 H), 8.01 (dd, 7= 1.3, 7.7 Hz, 1 H), 7.56 (t, /= 8.3 
5 Hz, 1 H), 7.53 (s, 1 H), 7.27 (d, 7= 8.3 Hz, 1 H), 7.23 (t, 7= 7.7 Hz, 1 H), 5.19 (s, 2 
H). 



10 Prepared according to General method D: et]iyl-5-(2-lQrdro]^heDyQisoxazole- 

carbojqrlate (500 mg, 2.15 mmol) and pentan-3-ol (189 mg, 2.15 mmol) afforded 330 
mg (51%) of ethyl 5-[2-(l-ethylpropoxy)phenyl]isoxa2ole-3-carboxylate as a white 
soild, which was hydrolyzed in MeOH (10 ml) and water (5 ml) by LiOH-HzO (300 
n?g, 7.1 mmol) to afford 240 mg (80%) of 5-[2-(l-ethy^opO)qr)phenyl]isoxazole-3- 

15 carboxyUc add as a yellow oil. 

Analytical data 

*H NMR (300 MHz, DMSO-Jtf) 5 7.92 (dd, J= 1.7, 7.7 Hz, 1 H), 7.50 (m, 1 H), 7.26 
(d, J=8.3Hz, 1 H), 7.10(t,J=7.2Hz, 1 H), 7.05 (s, 1 H), 4.55 (pent, 5.7 Hz, 1 
20 H), 1.72(m,4H),0.91 (t,/=7.4Hz,6H). 

Example 7.66: 5-Cyano-2-[({5-[2-(l-ethyIpropoxy)phenyl]isoxazol-3- 
yl}carbonyQamino]beiizoic add 



Preparation of 5-I2-(l-Ethylpropoxy)phenyl]isoxazp]e-3-carboxylic acid 
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Prepared according to General method B: 5-[2-(l-ethylpropoxy)phenyl]isoxazole-3- 
carboxylic acid (240 mg, 0.9 mmol) and tert-butyl-2-anmo-5-cyano benzoate (299 mg, 
1 .0 mmol) afforded 1 50 mg (36 %) of t-butyl ester as a yellow solid, which was 
hydrolyzed by TFA (2 ml) in DCM (10 ml) to afford 120 mg (91%) of a white solid. 

5 

Afialvrical data 

*H NMR (400 MHz, DMSO-de) 6 12.78 (s, 1 H), 8.85 (d, J= 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.14 (dd, y= 2.1, 8.7 Hz, 1 H), 7.96 (dd, J= 1.7, 7.9 Hz, 1 H). 7.53 
(m, 1 H), 7.30 (d,y= 8.5 Hz, 1 H), 7.20 (s, 1 H), 7.12 (m, 1 H), 4.58 (pent, 7= 5.8 
10 Hz,lH), 1.74(m,4H),0.93(t,y=7.3Hz,6H). 

Preparation of 5-{2-[2-(4-Methyl-l^rthiazol-5-yl)ethoxy)phenyl}isoxazole-3- 
carboxylic acid 




15 Prepared according to General method D: ethyl-5-(2-hydroxyphenyOisoxazole-3- 

carboxylate (500 mg, 2.15 mmol) and 2-(4-methyl-I,3-thia2ol-5-yl)ethanol (307 mg, 

2.15 mmoQ aflForded 470 mg (62%) of ethyl 5-{2-[2-(4-methyl-l,3-thiazol-5- 

yl)ethoxy]phenyl}isoxazole-3-carboxylate as a white solid, which was hydrotyzed in 

MeOH (10 ml) and wata: (5 ml) by UOH^HaO (300 mg, 7.1 mmol) to afford 90 mg 

20 (21 %) of 5-{2-[2-(4-methyl-l,3-thiazol-5-yl)ethoxy]phenyl}isoxazole-3-caiix)xyUc 
acid as a white solid. 



Analytical data 

^H NMR (300 MHz, DMSO-rftf) 6 8.82 (s, 1 H), 7.90 (dd, 7 = 1.5, 7.7 Hz, 1 H), 7.53 
25 (m, 1 H), 7.28 (d, /= 8.3 Hz, 1 H), 7.14 (t, 7.4 Hz, 1 H), 6.96 (s, 1 H), 4.39 (t, J 
= 6.0 Hz, 2 H), 3.35 (t, 7= 6.0 Hz, 2 H), 2.36 (s, 3 H). 



Example 7.67: 5-Cyano-2-{[(5-{2-[2-(4-methyI-l^-thiazol-5- 
yI)ethoxy]phenyl}isoxazoI-3-yI)carbonyl] amino}benzoic acid 
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CN 




•H 



Prepiared accordiiig to General method B: 5- {2-[2-(4-inetfayl-l ,3-thiazol-5- 
yf)ethoxy]p1ieDyI}isoxazole-3-caibo37lic add (90 mg, 0.27 mmoX) and tert-butjd-2- 
amino-S-cyano benzoate (66 mg, 0.3 mmoQ afforded 60 mg (42 %) of t-butyl ester as 
5 a yellow solid, which was hydrotyzed by TFA (2 ml) in DCM ( 1 0 ml) to afford 48 mg 
(89%) of a white solid 

Afinlyfiqtl ^ta 

NMR (400 MHz, DMSO-rftf) 6 12.78 (s, 1 H), 8.86 (d, J= 8.7 Hz, 1 H);8.82 (s, 1 
10 H),8.44(d,y=2.1Hz,lH),8,l$(dd,/=2.1,8.7Hz, lH),7.94(dd,J=1.7,7.9 
Hz, 1 H), 7.56 (m, 1 H), 7.31 (d, 7= 8.3 Hz, 1 H), 7.17 (t, 7= 7.1 Hz, 1 H), 7. 12 (s, 1 
H), 4.42 (t,y= 6.2 Hz, 2 H), 138 (t,y= 6.0 Hz, 2 H),2:38 (s, 3 H). 

Preparatton of 5-[2-(l-CyclohezyIethoxy)phaiyl]isoxazole-3-carboxyIic acid 



IS 

Prepared according to General method D: ethyl-5-(2-hydro]^henyl)i50xazole-3- 
carboj^late (500 mg, 2.15 mmol) and l-Qrdohexylethanol (275 mg, 2.15 mmol) 
afforded 340 mg (47%) of ethyl 5-[2-(l-cycIohe}7letho}gr)phenyr|isoxazole-3- 
carbo3Qrlate as a yellow oil, which was hydrolyzed in MeOH (10 mQ and water (5 ml) 
20 by LiOH«H20 (300 mg, 7.1 mmol) to afford 280 mg (89 %) of 5-[2-(l- 
cyclohexylethoxy)phenyl]isoxazole-3-carbo;Qrlic acid as a yellow oil. 



2 




o. 



OH 



-342- 



wo 2004/018428 





PCT/US2003/024796 



Analvtica] data 



*H NMR (400 MHz, DMSO-de) 6 7.90 (dd, /= 1 .7, 7.7 Hz, 1 H), 7.50 (m, 1 H), 7.27 
(d, y = 8.3 Hz, 1 H), 7.09 (m, 1 H), 7.08 (s, 1 H), 4.55 (m, 1 H), 1.88 (d, J= 1 1.8 Hz, 
1 H), 1.69 (m, 4 H), 1.26 (d,y= 6.2 Hz, 3 H), 1.16 (m, 6 H). 



Prepared according to General method B: 5-[2-(l-cyclohexyIethoxy)phenyl]isoxazole- 
10 3-carbo3qrlic acid (280 mg, 0.9 mmol) and tert-butyl-2-amino-5-cyano benzoate (21 5 
mg, 1 .0 mmol) afforded 190 mg (42 %) of t-butyl ester as a yellow solid, 80 mg of 
which was l^drbtyzed by TFA (2 ml) in DCM (10 ml) to afford 61 mg (86%) of a 
yfrbate solid. 

15 Analytical data 



IH NMR (400 MHz, DMS0-d6) 6 12.75 (s, 1 H), 8.86 (d, J = 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.14 (dd, J = 2.1, 8.9 Hz, 1 H), 7.94 (dd, J = 1.7, 7.9 Hz, 1 H), 7.53 
(m, 1 H), 7.30 (d, J = 8.5 Hz, 1 H), 7.23 (s, 1 H), 7.1 1 (m, 1 H), 4.59 (pent, J » 5.8 
Hz, 1 H), 1.91 (d, J = 12.0 Hz, 1 H), 1.73 (m, 4 H), 1.28 (d, J = 6.2 Hz, 3 H), 1.16 (m. 



Example 7.68: 5-Cyano-2-[({5-[2-(l-cydohexylethoxy)phenyl]isoxazoI-3- 
yi}carbonyI)aiiiino]benzoic add 




CN 



20 6H). 



Preparation of 5-(2-(2-Oxobatoxy)plienyl]isoxazoIe-3-carboxylic add 
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Prepared accordiog to General mediod C: ethyl-5-(2-hydroxyphenyl)isoxazole-3- 
carboxylate (500 mg, 2. 1 5 mmol) and 1 -bromobutan-2-one (649 mg, 4.30 mmol) 
afforded 650 mg (100%) of etltyl 5-[2-(2-oxobutoxy)phenyl]isoxazole-3-carboxyIate 
as a yellow oil, 580 rpg of which was I^rdrolyzed in MeOH (10 nol) and wato- (5 ml) by 
5 LiOH«H20 (300 mg, 7. 1 mmol) to afiford 520 mg (99 %) of 5-[2-(2- 
oxobatoxy)phra]yl]isoxazole-3-carbo}^lic acid as a yellow oil. 

^HNMR (300 MHz, DMSO-de) 5 7.95 (dd, J= 1.7, 8.1 Hz, 1 H), 7.55 (s, 1 H), 7.61 
10 (m, 1 H), 7. 1 5 (m, 2 H), 5. 1 1 (s, 2 H), 2.55 (tetra, /= 7.4 Hz, 2 H), 1 .02 (t, /= 7.4 
Hz,3H). 

Example 7.69: 5-Cyano-2-[({5-(2-(2-oxobutoxy)phenyI]isoxazoI-3- 
yl}carbonyl)amino]benzoic add 




15 

Prepared according to General method B: 5-[2-(2-oxobutoxy)phenyl]isoxazole-3- 
carboxylic acid (520 ing, 1.9 mmol) and tat-butyl-2-amino-5-cyano benzoate (453 mg, 
2. 1 mmol) afforded 470 mg (52 %) of t-buQrl ester as a yellow solid, 170 mg of which 
was hydrolyzed by TFA (2 nil) in DCM (10 ml) to afford 140 nag (93%) of a yellow 



Anahtical data 

'H NMR (400 MHz, DMSO-dt) 5 12.75 (s, 1 H), 8.87 (d, J= 8.9 Hz, 1 H), 8.43 (d, J 
= 2.1 Hz, 1 H), 8.15 (dd, J= 2.1, 8.7 Hz, 1 H), 7.98 (dd, J= 1.7, 8.1 Hz, 1 H), 7.68 
25 (s, 1 H), 7.63 (m, 1 H), 7. 18 (m, 2 H), 5.14 (s, 2 H), 2.56 (tetra, 7= 7.5 Hz, 2 H), 1 .03 
(t,y=7.3Hz,3H). 

Preparation of 5-I2-(2-Oxo-2>phenylethoxy)phen]4]isoxazole-3-cart>oxyIic acid 



20 solid 
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Prepared according to General method C: ethyl-S-(2-hydroxyphenyQisoxazole-3- 
caiboxylate (500 rag, 2.15 mmol) and 2-hroino-l-phettylethanone (513 mg, 2.58 
mmol) afforded 650 mg (86 %) of ethyl 5-[2-(2-oxo-2-phenylethoxy)phenyl]isoxa2ole- 
5 3-carboxylate as a yellow oil, which was hydrolyzed in MeOH ( 1 0 ml) and water (5 
ml) by LiOH«H20 (300 mg, 7.1 mmol) to afford610mg (100 %) of 5-[2-(2-oxo-2. 
phenyletho]gr)phaiyl]isoxazole-3-carbo3^1ic add as a yeltow solid. 

Anahrfirjil rfata 

10 *H NMR (300 MHz, DMSO-t/e) 8 8.11 (d, / = 7.2 Hz, 2 H), 7.99 (dd, J= 1.5, 7.7 Hz, 
1 H), 7.75 (s, 1 H), 7.71 (d, J = 7.4 Hz, 1 H), 7.6 (m. 2 H), 7.53 (m, 1 H), 7.37 (d, 7= 
8.1 Hz, 1 H), 7.18 (t, y= 7.7 Hz, 1 H), 5.84 (s, 2 H). 

Example 7.70: 5-Cyano-2-[({5-[2-(2-oxo-2-phenylethoxy)phenyl]isoxazoI-3- 
IS yI}carbonyI)amino]benzoic add ~ 

CN 




Prq)ared according to General method B: 5-[2-(2-oxo-2- 

phenylethoxy)phenyl]isoxazole-3-carboxylic acid (61 0 mg, 1 .9 mmol) and tert-butyl-2- 
amino-5-cyano benzoate (453 mg, 2.1 mmol) afforded 600 mg (61 %) of t-butyl ester 
20 as a yellow solid, 300 mg of which was hydrolyzed by TEA (2 ml) in DCM (10 ml) to 
afford 190 mg (100 %) of a white solid. 
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Analytical data 



*H NMR (300 MHz, DMSO-de) 5 12.78 (s, 1 H), 8.89 (d, J= 8.7 Hz, 1 H), 8.44 (d, J 
= 1.9 Hz, 1 H), 8.16 (dd, 7= 2.1, 8.7 Hz, 1 H), 8.12 (tetra, J= 7.2 Hz, 2 H), 8.03 (dd, 
y = 1.7, 7.9 Hz, 1 H), 7.88 (s, 1 H), 7.73 (m, 1 H), 7.61 (t, J= 7.7 Hz, 2 H), 7.56 (m, 
5 1 H), 7.39 (d, 8.3 Hz, 1 H), 7.20 (t, J= 7.7 Hz, 1 H), 5.88 (s, 2 H). 



Prq)ared according to General me±od D: ethyl-5-(2-hydroxyphenyl)isoxazole-3- 
10 carboxylate (500 mg, 2.15 mmol) and 5-{[tert-butyl(dimethy0silyl]o3Qr}pentan-l-ol 
(469 mg, 2.15 mmol) afforded 640 mg (69 %) of ethyl 5-{2-[(5-{[tert- 
butyl(dimethyl)sityl]o3qr}pentyl)o3qr]pheI^^l}isoxazole-3-carboxylate as ayeOow oil, 



11.9 mmol) to afford 210mg (44 %) of 5-{2-[(5-hydroxypentyl)o3cy]pheityl}isoxazole- 
IS 3-carboxylic acid as a white solid. 

Analytical data 

*H NMR (400 MHz, DMSO-dg) 5 7.85 (dd, J= 1.7, 7.7 Hz, 1 H), 7.46 (m, 1 H), 7.20 
(d,y= 8.1 Hz, 1 H), 7.09 (dt, 7= 0.8, 7.5 Hz, 1 H), 6.91 (s, 1 H), 4.14 (t,J= 6.3 Hz, 
20 2 H), 3.41 (t, J= 6.0 Hz, 2 H), 1.84 (pent, 7= 6.8 Hz, 2 H), 1.61 (pent, J= 3.1 Hz, 4 
H). 

Example 7.71: 2-{[(5-{2-[(5-CliloropentyQoxy]phenyI}isoxazoI-3- 
yI)cail>on]1]amino}-5-cyanobeiizoic add 



Preparation of 5-{2-[(5-Hydroxypentyl)oxy]phenyl}isoxazoIe-3-carboxyIic acid 




whidi was hydrotyzed in MeOH (10 ml) and water (5 ml) by LiOH*H20 (500 mg, 
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Prepared according to General method B: 5- {2-[(S- 

lQrdroxypen1y0o}Qr]plieiiyI}isoxazole-3-carbo3^1ic acid (251 mg, 0.79 mmol) and tert 
biityl-2-amino-5-cyano benzoate (206 mgj 0.94 mmol) afforded 90 mg (21 %) of t- 
5 butyl ester as a white solid, which was hydrolyzed by TFA (2 ml) in DCM (10 ml) to 
afford 62 mg (79%) of a white sohd. 

Analytical data 

*H NMR (300 MHz, DmO-de) 8 12.76 (s, 1 H), 8.85 (d, J= 8.9 Hz, 1 H), 8.44 (d, J 
10 =2.1 Hz, 1 H), 8.15 (dd, /= 2.1, 8.9 Hz, 1 H), 7.95 (dd, 7= 1.5, 7.7 Hz, 1 H), 7.55 . 
(m, 1 H), 7.29 (d, y = 8.5 Hz, 1 H), 7.22 (s, 1 H), 7.15 (t, J= 7.4 Hz, 1 H), 4.21 (t, J 
= 6.2 Hz, 2 H), 3.68 (t, J= 6.6 Hz, 2 H), 1.83 (m, 4 H), 1.61 (m, 2 

£xam.pk8: R4 as Benzoxazole and daivatives thereof 

15 

Preparation of 2-Animo-5-cyanobaizoic add 




CHI 



To a sluny of methyl 2-amino-5^(7anobeDzoate (9.55 g, 54.2 mmol) in methanol (200 
mL) was added aqueous sodium hydroxide (30 mL, 6.0 molar, 1 80 mmol). This 

20 mixture was stirred at room temperature and became a solution after 1 hour. After a 
total of 27.5 hours, the solvent was evirated, and the residue was dissolved in water 
(300 mL). This sohition was washed with metl^lene chloride (2 X 200 mL) and then 
acidified with concentrated HCL The product was extracted into ed^ acetate (500 
niL). The organics were dried over MgS04 and evirated leaving the product as 

25 8.57 g (97.5%) of yellow solid that was used without ftuther purification. 
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Preparation of Benzyl 2-anuno-5-cyanobenzoate 

NHj O 

CHN 

To a flask containing 2-aniino-5-cyanobenzoic acid (8.57 g, 52.9 mmol) and cesium 
5 carbonate (17.2 g, 52.8 mmol) was added DMF (1 50 mL). Benzyl bromide (6.00 mL, 

50.4 mmol) was added, resulting in the rapid formation of a precipitate. The mixture 
was stirred at room temperature for 6 hours and then added to a separatoiy fiinnel with 
methyl tert-butyl ether (500 mL). This mixture was washed with water (250 mL), 
saturated aqueous sodium bicarbonate (2 X 250 mL), and brine (250 mL). The 

1 0 organics were then filtered through a 1" plug of silica gel. The plug was rinsed with 
methylene chloride, and the conibined organics were evaporated leaving the product as 

12.5 g of yellow solid (98.0% from benzyl bromide, 93.6% from acid). NMR (400 
MHz, DMSO-rftf) 5 8.09 (d, 7= 2.1 Hz, 1 H), 7.59 (dd, J= 8.7, 2.1 Hz, 1 H), 7.45- 
7.53 (m, 4 H), 7.41 (t, J- 7.2 Hz, 2 H)> 7.36 (t, J= 7.1 Hz,.l H), 6.88 (d, J= 8.9 Hz, 

15 lH),5.32(s,2H). 

Preparation of Ben27l l^-beiizoxazole-2-carboxyIate 



To a stirred solution of benzoxazole (1.32 g, 1 1 . 1 mmol, Aldrich) in THF (20 mL) at - 

20 40 "^C was added n-BuLi (6.5 mL of 1 .6 M in hexanes, 1 0.4 mmol, Aldrich). The 

solution was stirred for 40 minutes at -40 and then added by cannula to a solution 

of benzyl cyanoformate (1.67 g, 10.4 mmol, Aldrich) in THF (20 mL) at -78 ^C. The 

resulting inixture was stirred at -78 for 10 minutes, at -40 ®C for 1 0 minutes, and 

then at room tenq)erature for 20 minutes. It was then added to a separatory frmnel 

25 with 200 mL of saturated aqueous NaHCOa. Product was extracted into 200 mL of 

EtOAc. The BtOAc was washed with another 200 mL of saturated NaHCOa and 200 

mL of brine. The EtOAc was dried over Na2S04 and evaporated leaving an orange oil. 

Product was purified by two successive chromatography runs using a Biotage Flash 40 
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M sflica cartridge with 60% CHzCk in hq)tane as eluent. Yield was 473 mg of yellow 
solid 

Example 8.1: 2-[(l93-BeiizoxazoI-2-ylcarboiiyI)amino]--5*cyaiiobeiizoic add 



5 




To a solution of benzyl 1 ,3-benzoxa2ole-2-carboxylate (233 mg, 0.920 mmol) in 1 : 1 
ethanol/THF (20 mL) was added palladium on carbon (56 mg of S%, Aldrich) and 
triethylamine (1 80 ^iL, 1 .29 mmol, Aldrich). The mixture was stirred under 1 ATM of 
hydrogen for 2 hours and then filtered through a plug of ceUte. Removal of the solvent 

10 left the triethylamine salt as an orange oil (the protonated form of the acid rapidly 
decarboxylates and should be avoided). This oil was dissolved in CH2CI2 (20 mL) and 
treated with DMF (20 ^L) followed by oxalyl chloride (220 ^L, 2.52 mmol, Aldrich). 
Solvent ai?d excess oxalyl chloride were removed by rotary evaporation after 76 hours. 
The residue was dissolved in CH2CI2 (20 mL), and ben2yl 2-amino-5-cyanoben2oate 

IS (250 mg, 0.991 mmol) in pyridine (8 mL) was added. The mkture was stirred 

overnight and then added to a separatoiy fiinnel with 100 mL of CH2CI2. This solution 
. ... .was washed with 2 X 100 of 1.0 M HCl and 100 mL of brine. Product was adsorbed 
onto silica gel and purified on a Biotage Flash 40 M siliga gel cartridge using CH2CI2 
as eluent. Product was collected as 21 8 mg of white solid as the benzyl ester. A 

20 mixture of benzyl 2-[(l ,3-benzoxazol-2-ylcarbonyl)amino]-5-cyanobenzoate (168 mg, 
0.423 mmol) and palladium on carbon (33 nig of 5%, Aldrich) in 2: 1 THF/ethanol (30 
mL) was stirred under 1 ATM of hydrogen for 25 minutes. The mixture was filtered 
through a plug of celite and then evaporated. The residue was dried at 100 X under 
vacuum yielding 1 16 mg of white solid NMR (400 MHz, DMS0-D6) 5 ppm 7.56 

25 (t, y=7.67 Hz, 1 H) 7.63 (t, .^7.88 Hz, 1 H) 7.94 (d, ^8.29 Hz, 1 H) 8.00 (d, 7=7.67 
Hz, 1 H) 8.16 (dd,>8.81, 1.97 Hz, 1 H) 8.45 (d,*^2.07 Hz, 1 H) 8.87 (d, J=8.71 
Hz, IH) 13.16 (s,lH). 



30 



Example 9: R4 as Pyrazine and Derivatives Thereof 
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To a shiny of 5-[(E)-2-phenylethenyl]pyrazme-2-carbo3g^lic acid (146 mg, 0,645 
5 mmol, from RCC) in CH2CI2 (15 mL) was added DMF (10 fiL) followed by oxalyl 
chloride (100 |j,L, 1.15 mmoljAldriph). An orange solution quickly resulted. Solvent 
and excess oxalyl chloride were removed by rotary evaporation after stirring overnight. 
The residue was dissolved in CH2Q2 (15 mL), and benzyl 2-amino-5-cyanobeiizoate 
(155 mg, 0.614 mmol) in pyridine (8 mL) was added The mixture was stirred 

10 overnight and then added to a separatory funnel with 100 mL of CH2CI2. This solution 
was washed with 2 X 100 of 1.0 M HCl and 100 mL of brine. Product was adsorbed 
onto silica gel and purified on a Biotage Flash 40 M silica gel cartridge using a gradient 
from CH2CI2 to 2% EtOAc in CH2CI2 as eluent. Product was collected as 138 mg of 
yellow solid as the benzyl ester. A mixture of benzyl 5-cyano-2-[({5-[(B)-2- 

15 phenylethenyl]pyrazin-2-yl}carbonyQammo]benzoate (118 mg, 0.256 mmoQ and 
palladium on carbon (46 mg of 5%, Aldrich) in 1 : 1 THF/ethanol (40 mL) was stirred 
under 1 ATM of hydrogen for 6,5 howrs. The mixture was filtered through a plug of 
celite and then evaporated. The residue was reciystallized from ethanol/THF. The 
solids were washed with ethanol followed by heptane and then dried at 100 under 

20 vacuum yielding 37 mg of tan solid. NMR (400 MHz, DMS0-D6) 8 ppm 3.08 (t, 
>7.88 Hz, 2 H) 3.25 (t, J^7.77 Hz, 2 H) 7.24 (m, 5 H) 8.12 (dd,>8.81, 1.97 Hz, 1 
H) 8.42 (d, J=1.87 Hz, 1 H) 8,70 (d, 7=1.04 Hz, 1 H) 8.98 (d, J=8.71 Hz, 1 H) 9.28 
(d, 7=1.24 Hz, 1 H) 13.28 (s, 1 H). 

25 Preparation of S-(Hexyloxy)pyrazme-2-carboxylic acid 



He^^l alcohol (30 mL, Aldrich) was added to a flask containing sodium (423 mg, 18.4 
mmol), and the mbcture was heated m a 60 ®C oil bath for 45 minutes to dissolve the 
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sodium. Methyl 5-chloropyrazine-2-cartx)xylate (1.62 g, 9.39 mmol, Lonza) was 
added, and the mixture was stirred in a 50 "C oil bath for 35 minutes. The mixture was 
added to a separatoiy funnel with 100 mL of CH2CI2. This was washed with 100 mL 
of water, but solid material was present in die CHzQi that would not dissolve. The 
5 CRiCk was then washed with 100 mL of 1 .0 M aqueous HCl, and everything 

dissolved. The CH2Ch was washed with another 100 mL of water, dried over MgS04, 
and evj^orated. The residual hexanol was distilled away, and the residue was purified 
on a Biotage Flash 40 M silica cartridge. Hexyl 5-hexyloxypyrazine-2-carbo3^1ate 
ehited with CH2Ckfonowed by methyl 5-hexylo3q?pyrazine-2-caboxylate. Addition of 
10 methanol to the ehient resulted in the elution of 5-(hexyloxy)pyrazine-2-carboxylic acid 
followed by 5-chloropyrazine-2-carbo3qrlic acid. The hejq^loxy acid was isolated as 
137 mg of white solid. Hexyl 5-hejQ^loxypyrazine-2-carbo3Q'late was isolated as 1.64 g 
of colorless oil. 

15 Example 9.2: 5-Cyano-2-({[5-(hexyloxy)pyra2jn-2-yl]carbonyl}amino)beiizoic 
add 

o 

OH 




To a mixture of 5-(hexybxy)pyrazine-2-carboxylic acid (271 mg, 1.21 mmol) in 
CH2CI2 (15 mL) was added DMF (10 ^iL) followed by oxalyl chloride (160 ^L, 1.83 

20 mmol, Aldrich). Solvent and excess oxal^ chloride were removed by rotary 

evaporation after 2 hours. The residue was dissolved in CH2CI2 (15 mL), and benzyl 
2-amino-5-Q^oben2oate (288 mg, 1.14 mmol) in pyridine (6 mL) was added. The 
mixture was stirred overnight and then added to a sqiaratory funnel with 1 00 mL of 
CH2a2. This solution was washed with 2 X 100 of 1.0 M HCl and 100 mL of brine. 

25 Product was adsoriied onto silica gel and purified on a Biotage Flash 40 M silica gel 
cartridge using CH2Ck as eluent. Product was collected as 205 mg of white solid as 
the benzyl ester. A mixture of benzyl 5-cyano-2-({[5-(hexyloxy)pyrazin-2- 
yl]carboityl}aniino)benzoate (169 mg, 0.369 mmol) and palladium on carbon (25 mg of 
5%, Aldrich) in 6: 1 THF/cthanol (35 mL) was stirred under 1 ATM of hydrogen for 1 
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hour. The mixture was filtered through a plug ofcelite and then evs^orated. The 
residue was twice suspended in methanol and ev^orated. It was then suspended in 
CH2CI2 and evE^orated. It was thai dried at 100 under vacuum yielding 122 mg of 
tan soUd. *H NMR (400 MHz, DMS0-D6) 5 ppm 0.88 (t, >=7.05 Hz, 3 H) 1 .32 (m, 4 
5 H) 1.42 (m, 2 H) 1.77 (m, 2 H) 4.40 (t, >6.63 Hz, 2 H) 8.1 1 (dd, J5=8.8l, 2.18 Hz, 1 
H) 8.40 (d,y=2.07 Hz, 1 H) 8.42 (d,^1.24 Hz, 1 H) 8.93 (d,^1.24 Hz, 1 H) 8.98 
(d, ^8.91 Hz, 1 H) 13.07 (s, 1 H). 

Example 10: R4 as Oxazoles and Derivatives Thereof 
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SCHEME I 
Synthesis of Oxazole Esters/Adds 




1. NaN(CH0)2 

2. EtOH/HCl 




I>lHrHa 



EtOjCCOCl 

■——■■ w ill 

Et^,CH2Cl2 



Pfaenacyl Halides (PH) 



Phenacyl Amine (PA) 



O COC02Bt 




PQCI3, toluene 

no°c 




O^'^COjEt l.NaOH 



2. HjO* 




Amide Ester (A£) 



Ouzole Ester (OE) 



Oxazole Acid (OAE) 



SCHEMEU 
Syndesis of Anthranilates 




i.(cxxa)2 



COjH 



2. KO'Ba 



NO2 



NXS,DMP 




H2,Ni(R) 



002^u 



NOj 
IHA-561050 




CnCN 



X-Br, I (FHA-S61052) 





COjMe 



Zn(CN)2,DMF^ 
Ph(PPh3)4 




1. LiOH 



COjMe 



2; H3O* 
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(B) ' Direct cmqjling of oxazole esters with anihranilic acids 




PREPARATION OFPHENACYL HALWES 
S Method A - bromination of methyl ketones 

2-Bromo-3'.4*-methvlenedioxvacetoDhenonefPH-kl! 




3,4-Methylaiedioxyacetophenone (20.0 g, 121 .2 mmol ) was dissolved in 
CHCls/EtOAc (700 mL/700 mL) followed by the addition of CuBr2 (40.6 g, 181.8 
mmol, 1.5 eq). The reaction mixture was heated at reflux for 3 days. TLC (1/1 
Hept/EtOAc) showed about 80% con^letion (product and S.M have close R(). Solid 
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was removed by filtration, washed with CHCb- The filtrate was concentrated on a 
rotavap to give an orange solid (27.77 g, 94 % yield, containing 21% unreacted 
starting material). The material iwas carried to the next step without further 
purification. 'HNMR (300 MHz, CDCI3) 5 7.60 (d, IH), 7.40 (s, IH), 6.85 (d, IH), 
5 6.20 (s,2H), 4.40 (s,2H). 
Yield: 94% 

2-Bromo-2*-ftriflnoromethvBacetophenQne(PH-g^: 



10 ^HNMR (300 MHz, DMSO-dc) 6 7.45-7.82 (m, 4H), 4.42 (s, 2 H). 92% yield (70% 
conversion) 

4-f2-Bromo-acetvn-benzonitrile fPH-D; 



15 ^H NMR (300 MHz, CDQa) 5 8.19 (d, IH), 7.80 (d, IH), 4.45 (s, 2H). 
Yield: 65% 

3-(2-Bromo-acetvR-beiizonitrile (PH-m^: 



CN 

20 ^HNMR (300 MHz, DMSO-de) 8 8.53 (s, IH), 8.29 (d, 1H),8.14 (d, IH), 7.74 (t, 1 
H), 5.03 (s, 2 H). 92% yield (75% conversion). 

Method B - tuylation of a aromatic heterocylde with bromoacetyl bromide 






25 
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2-Bromo-l-fl-methvl-lflr-Pvrrol-2-vlVethanone (PH-s'>; 

> b 

CH3 CH3 

N-methy^jyrrole (lOg, 123.nimoI) was dissolved in 400 inL of dichloromethane. 
Bromoacetylbrcmide (1 eq) was added, and the solution stirred at 0°C for 4.5 h. The 
S reaction mixture was washed with 10% NaHCX)3 (2x1 L) and H2O (2x100 mL). The 
organic layer was dried over Na2S04 and concentrated under vacuum. 
Chromatography gave 4.9 g. NMR (300 MHz, CDQa) 5 7. 15 (d, IH), 6.90 (d, 
IH), 6.18 (d, IH), 4.30 (s, 2H), 3.98 (s, 3H). 
Yield: 20% 

PREPARATION OF PHENACYL AMINES 
Method A - using diformyttmide sodium salt 

2-Amino-l-f4-methoxv-phenvlVeflianone hvdrodiloridefPA-b'^; 

O 




NH2.HCI 



MeO 

To a stirred solution of 2-Bromo-4'-nietho}Q'acetophenone (20.0 g, 87.3 mmol) in 
CfibCN (90 mL), w^ added sodium difonnylamide (9.95 g, 104.76 mmol, 1.2 eq). 
The resulting mixture was stirred fat 2h at RT, and heated for 2 h at 70 "C (monitored 
by TLC). Solvent was removed under reduced pressure. Then BtOH (250 mL) and 

20 Cone. HCl (40 mL) were added. The reaction mixture was refluxed for Ih. Solvent 
was rranoved by rotavap. The crude product was suspended in iPr-OH (100 mL) and 
stirred at RT 0/N. The off-white pure product was obtained by fOtration (17.28 g, 
98%). NMR (300 MHz, DMSO-dtf) 5 8.4 (hr), 8.0 (d, 2H), 7.1 (d, 2H), 4.5 (s, 
2H), 3.9 (s, 3H). 

25 MS (APCO m/z 166 (M-HCl). 
Yield: 98% 
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O 




NHj HCI 



OMe 

*HNMR (300 MHz, DMSO-de) 8 8.50 (bs), 7.65 (d, IH), 7.50 (m, 2 H), 7.32 (dd, 1 
H), 4.59 (bs, 2H), 3.83 (s, 3 H). 86%yieU 



^HNMR (300 MHz, DMSO-dc) 5 8.50 (bs) ( 8. 15 (m, 2 H), 7.44 (m, 2 H), 4.65 (m, 2 
H). 76% yield 

10 

2-Amino-acetoDhenone hydrochloride fPA-fl; 

^^s^jX^NHjHCI 



^HNMR (300 MHz, DMSO-ds) 5 8.59 (bs), 8.06 (d, 2 H),7.67 (t, IH), 7.55 (t, 2 H), 
4.53 (s, 2 H). 72% yield. 

15 

2-Amino-2*-ftrifhioromethvn-acetoDhenone hydrochloride (PA-g>; 

^^s^^lL^NHj HCI 

'HNMR (300 MHz, DMSO-de) 5 8.64 (bs),7.88-8.1 1 (m, 4 H), 4.35 (s, 2 H). 18% 
yield 



5 



- 2-Amiiin-4*-flaoroacetophenone hydrochloride (VA-dV, 





20 



2-Amino-l-fiiran-2-^ethanoiie hydrochloride (PA-hV 




NHj HQ 
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^HNMR (300 MHz, DMSO-d«) 6 8.35 (bs), 8.15 (d, 1H),7.67 (d, IH), 6.82 (d, 1 H), 
4.32 (s, 2 H). 82% yield. 



; 2.AMINO-2'.METHOXYACETOPHENONE HYDROCHLORIDE fPA-l): 

0 

1^ 



NH,.HCI 



NMR (300 MHz, DMSO-d*) 6 8.31 (hr), 7.85 (d, IH), 7.70 (t, IH), 7.27 (d, IH), 
7.12 (t, IH), 4.35 (s, 2H), 3.95 (s, 3H). 
Yield: 83% 



10 2-Ainino-3*.4*-methvlenedioxvacetophenone hydrochloride <PA-k^: 

O 



NK.HCI 



15 . 



^H NMR (300 MHz, DMSO-dfi) 5 8.39 (hr), 7.65 (d, IH), 7.55 (d; IH), 7.13 (d, IH), 
6.20 (s,2H), 4.5 (s,2H). 
Yield: 90% 

2-Ainino-4*-cvanoacetophenone hydrochloride fPA-R; 




NH2.HCI 



20 



NC 



NMR (300 MHz, DMSO-d*) 6 8.60 (br), 8.17 (d, 2H), 8.10 (d, 2H), 4.70 (s, 2H). 
Yield: 59% , 

2-Amhio-3*-cyanoacetoDhenone hydrochloride fPA-m^; 



NH2HCI 




CN 
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'HNMR(300 MHz, DMS0-d6) 5 8.71 (bs) 8.47 (s, IH), 8.29 (d, 1H),8.20 (d, IH), 
7.82 (t, 1 H), 4.65 (d. 2 H). 77% yield. 

2-AmHio-l-fl-methi4-lH-pviTol-2-^ethanone hvdrociiloride CPA-si: 

-NH, 



5 



10 



CH3 



'2 
HCI 



LOMS. MS (APCr) m/z 139(M-Ha-1). 
Yield; 88% 

PREPARATION OF AMIDE ESTERS 

Ethvl I2-f4-methoxvDhenvIV2-oxoethvllainino-2-oxoethanoate (AE-b); 




MeO ^ MeO' 
To a solution of 2-Anmo-4'-methoxyacetophenoiie hydrochloride (17.28 g, 85.7 
mmol) in DCM, was added triethylamine (25.1 naL, 179.97 nmol, 2.1 eq) followed by 

15 the addition of ethylchlorooxoacetate (9.7 niL, 86.6 mmol) slowly at O^C under N2. 
The resulting mixture was stirred at O^'C for another 2.5 h. The reaction was quenched 
with H2O (200 mL). The organic phase was separated and the aqueous layer was 
extracted with DCM (2X50 mL). The combined organic layers were dried over 
MgS04. Solid was removed by filtration, and filtrate was concentrated to dryness 

20 under reduced pressure. The pure product was obtained by washing with Heptane/iPr- 
OH (200 mL/20 mL) in the yield of 96%. 

NMR (300 MHz, CDCI3) 8 8.1 (br), 8.0 (d, 2H), 7.0 (d, 2H)i 4.8 (d, 2H), 4.4 (q, 
2H),3.9(s,3H), 1.4(t,3H). 
25 MS (APCO m/z 266 (M + 1). 
Yield 96% 
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Etfavl [2-r4-lhioroD henvi:i-2-o«oethvlTflniinn-2-oxoethanoate f AE-d^: 




*H NMR (300 MHz, CDCI3) 5 9.18 (bs), 8.14 (m, IH), 7.41 (m, 2H), 4.71 (d, 2H), 
4.35 (q, 2H), 1.32 (t, 3 H). 
5 MS(APCr)m/2 254(M+l). 80% yield 



Etfavl r2-f2-triflnoromethvlDhenvIV.2-oxoethvllainino-2-oxoethanoate (AE-g^; 

^ H 

,N^CO,Et 

T 



(XT 



'H NMR (300 miz, CDCI3) 5 9.38 (bs), 7.70-7.95 (m, 4H), 4.55 (d, 2H), 4.35 (q, 
10 2H), 1.32 (t, 3 H). 90% yield. 



15 



jV-f2-Fnraii-2-vl-2-oxo-eflivlWoxaIamic acid ethvl ester f AE-hl; 



*H NMR (300 MHz, CDCI3) 6 9.15 (bs), 8.09 (d, IH), 7.62 (d, IH), 6.79 (d, IH), 
4.52 (d, 2H), 4.35 (q, 2H), 1.34 (t, 3 H). 85% yield. 



Ethvl f2-<' 2-methoTVDhenvn-2-oxoethvl]amiiio-2-oxoethanoate f AE-f>: 



20> 'H NMR (300 MHz, CDCfc) 5 8.15 (br), 7.98 (d, IH), 7.60 (t, IH), 7.30 (s, IH), 7.05 
(m, IH), 4.80 (d, 2H), 4.45 (q, 2H), 4.00 (s, 3H), 1.45 (t, 3H). 
Yield 88% 
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Ethvl l2-f3.4-mcihvlenedioxvnheniiW2-oTop »hyl]aiiifa o-2-oxoethanoate ^AE-kV 



*H NMR (300 MHz, CDOb) 6 8.10 (hr), 7.60 (d, IH), 7.45 (s, IH), 6.90 (d, IH), 
6. 10 (s, 2H), 4.75 (d, 2H), 4.40 (q, 2H), 1 .40 (t, 3H). Yield: 96% 



Ethvl 12-(4-cvanophenvlV2-oxoethvllamino-2-oxoethanoate fAE-h: 




'H NMR (300 MHz, CDQs) 6 8.10 (d, 2H), 7.85 (d, 2H), 4.85 (d, 2H), 4.40 (q, 2H), 
1.45 (t,3H). 
10 riel±66% 

Ethvl f2-(3-cvanopheiivft-2-oxoethvHamino-2-oxoethaiioate (AE-m^; 



CN 

^H NMR (300 MHz, CDO3) 5 9.24 (bs), 8.52 (s, IH), 8.29 (d, 1H),8.14 (d, IH), 7.74 
15 (t, 1 H), 4.78 (d, 2H), 4.35 (q, 2H), 1.32 (t, 2H). 81% yield 

JV-r2-fl-Methvl-tg-pviTol-2-vR-2-oxo-etihvi]-oxalainic add ethvl ester (AE-s>: 



*H NMR (300 MHz, DMSO-d^) 5 9.01 (bs), 7.22 (m, 2H), 6.18 (m, IH), 4.40 (d, 2H), 
20 4.30 (q, 2H), 3.87 (s, 3H), 1 .25 (t, 3H). 83% yield. 




5 
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pet 



Ethyl [2-phenyl-2-oxoethyl]amino-2-oxoethanoate (16.5 g, 71 mmol) was dissolved in 
200 mL of anhydrous tohiene in a 1 L Parr bottle. To the solution was added 21 mL 
5 (225 romol, 3. 15 eq) of POCb. The Parr bottle was sealed, and the reaction mbrture 
heated at an oil bath temperature of 1 1 0" C for 48 h. The solvent and POCI3 were 
removed under reduced pressure to give a brown oil To.the brown oil was added 300 
mL H2O. The aqueous solution was extracted twice with 150 mL of dichloromethane. 
The combined organics were dried over MgS04, filtered and the solvent removed in 
10 vacuo. The resulting brown solid was recrystallized from 50 mL of EtOH to give 12.5 
g of an orange solid (80% yield). 

NMR (300 MHz, DMSO) 8 8. 10 (s, IH), 7.82 (d, 2 H), 7.55 (m, 3 H), 4.43 (q, 
2H), 1.35 (t, 3H). 
15 MS(APCr)m/z218(M+l) 

5-(3-meflioxvDhen^1Voxazole-2-iairbox^c add ethvl ester fOE-a'^: 



25 NMR (300 MHz, CDCI3) 6 7.7 (d, 2H), 7.4 (s, IH), 7.0 (d, 2H), 4.5 (q, 2H), 3.8 
(s,3H),1.5(t,3H). 




20 



MS (APCf) m/z 248(M + 1). 
Yield 50% 



5-f4-methoxvphenvIWoxazole-2-carboxvlic add ethvl ester fOE-b^i 
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MS (APCf) m/z 248 (M + 1). 
Yield: 43% 



5-f4-flnoroiihepvn-oxa2ole.2.carboxvlic add gthvl ester rOE-d^! 




*H NMR (300 MHz, DMSO) 8 8.05 (s, IH), 7.85 (m, 2H), 7.41 (m. 2H), 4.42 (q, 
2H), 1.35 (t, 3TS). Yield: 59% 

S-f2-triflnoromeihvh>hen\ft-OM2ole-2-carboxvlic add ethvl ester (OE-fLV. 




'H NMR (300 MHz, DMSO) 6 7.67-8.05 (m, 5 H), 4.43 (q, 2H), 1.35 (t, 3H). 
MS (APCr) m/z 286(M + 1). 41% yield 

5-fiiraii-2- y*-ft™«>l e-2-cari>oxvKc add ethvl ester (OE-hl; 



15 




*H NMR (300 MHz, DMSO) 5 7.95 (s, 1H),7.72 (d, IH), 7.14(d, 1 H), 6.79 (d, IH), 

4.37 (q,2H), 1.38 (t,3H). 

MS (APCO m/z 208(M + 1). 35% yield 

20 5-f2-MethoxvDhenvl>-oxazole-2-^carboxvlic add ethvl ester fOE-ft; 




'H NMR (300 MHz, CDCI3) 5 7.90 (d, IH), 7.70 (s, IH), 7.38 (m, IH), 7.10 (d, IH), 
7.04 (t, IH), 4.50 (q, 2H), 4.00 (s, 3H), 1 .48 (t, 3H). 
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MS (APCf) m/z 248(M + 1). 
Yield- 68% 

S-(3.4-MethvlcnedioxvDhenvn-oxazole-2-carbo»vBc add ethvl ester (OV^Vii 



*HNMR(300 MHz, CDCI3) 5.7^2 (s, IH), 7.27 (dd, IH), 7.20 (d. IH), 6.90 (d, IH), 
6.06 (s, 2H), 4.50 (q, 2H), 1 .48 (t, 3H). 
MS (APCf) m/z 262(M + 1). 
10 Yield 61% 

5-f4-CvanophenvR-oxa2ole-2-carbox^c add ttbvl ester (OE-ft; 



15 NMR (300 MHz, CDCI3) 8 7.90 (d, 2H), 7.78 (d, 2H), 7.68 (s, IH), 4.55 (q, 2H), 
1.50 (t, 3H). ..... 

MS (APCr) m/z 243(M + 1). Yield 24% 

Sj-(3-cvanophenvR-oxazole-2-carboxvBc add eth^ ester fOE-m^t 

20 



'H NMR (300 MHz, DMSO) 8 8.39 (s, IH), 8.18 (m, 2 H), 7.92 (d, IH), 7.74 (t, 1 
H),4.41(q,2H), 1.32(t,3H). 
25 MS(APCr^m/z243(M+l). 35% yield 
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S-n-methvl-lfr-pviToM-vn-oxazole-2-caAoxvBc add eflivl ester fOE-s^: 



COjEt 



NMR (300 MHz, DMSO) 6 7.58 (s, IH), 7.05 (s, 1 H), 6.58 (d, IH), 6.15 (d, 1 H), 
5 4.41(q,2H),3.83(s,3H),1.32(t,3H). 14% yield 

PREPARATION OF 0X4Z0LE ACIDS (as trieOtyl ammonium salts) 

5-f4-flttoro phgnYl)-nTa»nl<>-l-ra rboxvlic add triethil ammoninm salt fOA-d^; 

10 




5-(4-fluorophei]yl)-oxazole-2-carbo}Qrlic add ethyl ester (3.56 g, 15.1 mmol) was 
dissolved in 140 mL of THF/H2O (2.5 : 1). To this solution was added'3;3 g (5.2 eq) 
15 of LiOH H2O. The resulting solution was stirred at ambient temperature overnight. 
The reaction mixtuTe was adsorbed onto 1 8 g of silica gel and placed on a pad of silica 
gel. The triediyl ammonium salt was eluted off the pad with 200 mL of 10% 
MeOH/10% Et3N/80% GH2G2. After concentrating the fihrate, 4.4 g of a brown oil 
was obtained (93% yield) 



'H NMR (300 MHz, DMSO) 5 7.78 (m, 2 H), 7.60 (s, 1 H), 7.35 (m. 2 H), 3.15 (q, 
6 H), 1.18 (t, 9 H). MS (APCf) m/z 208(M 1 1). 

5-f4-methoxvDhenvI>-oxa2ole-2-carbox^c add triethvl ammoninin salt (OA-b'>: 

25 . 



20 
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'HNMR (300 MHz, CDCI3) 5 7.7 (d, 2H), 7.3 (s, IH), 6.9 (^211), 3.9 (s, 3H), 3.2 
(q, 6H), 1.4 (t, 9H). MS (APCT) m/z 220 [M (free ad^ + 1]. 
Yield- 94% 

5 S-(4-Mefhoxvnheii^oxa2ole-2-carboxviic add triethvl ammonimn salt fOA-ft: 



*H NMR (300 MHz, CDCI3) 6 8.00 (d, IH), 7.65 (s, IH), 7.30 (t, IH), 6.95 (m, 2H), 
16 3.97 (s, 3H), 3.15 (q, 6H), 1.35 (t, 9H). 

MS (APCO 220[M (free acid) + 1]. Yield: 99% 

PREPARATION OF ANTHRANILATES 

15. tert-Butvl 2-nitrobeiizoate: 



To a mixture of 2-mtrobenzoic acid (80.2 g, 0.48 mol) in DCM (2 L) was added 
20 DMF (4 mL) followed by the dropwise (55 xnin) addition of a solution of oxafyl 
chloride (100 mL, 1 . 1 5 mol) in DCM (0.4 L). After stirring at RT for 6 h, the 
reaction mncture was evirated to dryness using heptme to aid in the chasing off of 
residual oxalyl chloride: This process was repeated and the two residue acid chlorides 
combined. To a stirred and cooled (OT) solution of the conibined acid chloride in dry 
25 THF ( 2 L) was added a solution of potassium tert-butoxide (130 g, 1 . 16 mol) in dry 
THF (1 .4 L). The reaction mbcture was stirred (~1 h), concentrated to one-fifth the 
orig^ volume, dissohred in TBMB (2 L) and then washed with 1 N NaOH (4x1.5 
L), dried (Na2S04), and evaporated to dryness (rotov^, then high vacuum) to give 
194.8 g (yield of 91%) of the tert-butyl ester as a brown oil. 





NO2 



CMe, 
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NMR (300 MHz, CDCI3) 5 7.86 (dd, IH), 7.73 (dd, IH), 7.55-7.70 (m, 2 H), 1.58 
(s,9H). 

5 tert-Batvl Z^aminobenzoate: 




NO2 O 



To a mixture of tert-butyl 2-nitroben2oate (194.8 g, 0.873 mol) in BtOH (2.5 L) in a 
10 5 L Parr bottle was added 72 g of Raney Nickel 2800 (washed 5 times with ethanol). 
The system was degassed (suction) three times, each time replenishing the system 
with nitrogen gas. The system was then pressurized with hydrogen gas (30 psi) and 
1 .5 h later was repressurized to 50 psi of hydrogen. After overnight stirring, the 
pressure of the system had fallen to 30 psi and was repressurized to 50 psi. At the 
15 end of the day, the reaction was found to be conplete. The reaction mixture was 
filtered thru Celite and evaporated to give 1 60.8 g (yield of 95%) of the aniline ester 
asahrownoil. 

' 'H NMR (300 MHz, CDCI3) 5 7.82 (dd, IH), 7.22 (ddd, IH), 6.55-6.65 (m, 2 H), 5.7 
20 (brs), 1.58(s,9H). 

tert-Butvl 2-amino-5-bromobeiizoate: 




NH2 O 

To a stirred and cooled (O^C) solution of tert-butyl 2-aminobenzoate (23.37 g, 120.9 
25 mmol) in DMF (20 mL) was added a mixture of NBS (21 .50 g, 120.8 mmol) in DMF 
(20 mL) over a period of 3-5 min (an additional 10 mL of DMF used to rinse the NBS 
container was added as well). After stirring for 4 h (O^C to RT), the reaction mixture 
was diluted with EtOAc (500 mL) and then washed with 1 N NaOH (3 x 300 mL), 
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dried (Na2S04), fikered, evs^rated on to siHca gel (48 g), and applied to a cohinm of 
silica gel (620 g) packed in 80: 1 heptane/TBME. Elution was effected with 80: 1 , 70: 1 , 
and then 60: 1 heptane/TBME to give (after eviqjoration of fractions) 25.99 g (yield of 
79%) of the title product as a yellowish-white solid. 

'H NMR (300 MHz, CDCfe) 5 7.91 (d, IH), 7.30 (dd, IH), 6.53 (d, 1 H), 5.72 (br s), 
1.58 (s, 9 H). 

tert-Bntvl 2-}^Tnlno-S-iodobeii2oate: 




10 

To a stirred and cooled (0°C) solution of tert-butyl 2-aniinobenzoate (71 .3 g, 369 
mmol) in DMF (25 mL) was added (dropwise) a mixture of NIS (87.0 g, 387 mmol) in 
DMF (1 50 mL). After removing the ice bath, the mixture was stirred for 4 h (RT), 
dihited with EtOAc (1 500 mL), washed with 1 N NaOH (3 x 500 mL), dried (Na2S04), 
IS fikered, evaporated on to silica gel (~1 50 g), and applied to a column of silica gel ( 1 500 
g) packed in 80: 1 heptane/TBME. Elution was effected with 80: 1 , 70: 1 , and then 60: 1 
heptane/ TBME to give (after evaporation of desired fractions) 72.8 g (yield of 62%) of 
the title product as a sohd. 

20 NMR (300 MHz, CDCI3) 8 8.06 (d, IH), 7.44 (dd, IH), 6.43 (d, 1 H), 5.75 (br s), 
1.58 (s,9H). - - 

tert-Bntii 2-amino-S-cvanobenzoate; 




2S 



NHj O NHj O 



• 368- 
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To a stirred and hot (internal temperature of SO-WC) solution of tert-butyl 2-aniino-5- 
iodobenzoate (60.4 g, 189 mmol) in pyridine (125 mL) was added CuCN (20.5 g, 229 
mmol). The resuhing reaction mixture was then stirred at a gentle reflux (internal 
ten5)erature of 120°Q for 16 h, then allowed to cool to RT and diluted with EtOAc 
S (150mL) andhq)tane(25niL). The coppo: salts were fStered off and the fihrate was 
then evaporated on to silica gel (80 g) and ^Ued to a column of silica gel (1.2 Kg) 
packed in 8: 1 hsptaae/ EtOAc. Ehition was effected beginning with 8: 1 and ending 
with 4:1 heptane/EtOAc. Evaporation of fractions gave 36.1 g (yield of 87%) of 
cyanoanthranilate as a light yellow fluf^ sohd. 

*H NMR (300 MHz, CDCb) 5 8. 13 (d, IH), 7.42 (dd, IH), 6.65 (d, 1 H), -6.8 (very br 
s), 1.60(s,9H). 



Methyl 2-Amino-5-cvanoben2oate fmethvl 5-cvanoanthraiiilflte)i 

^NH. XC,^ 

Methyl 2-amino-5-br6mobenzoate (24.0 g, 104 mmol), zinc cyanide (8.02 g, 68.3 
mmol), and Pd(PPh3)4 (2.02 g) were weighed into a three-necked flask, which was 
then pm^ed with nitrogen. After adding DMF (130 mL), the reaction mixture was 
stirred in a hot oil bath (90°C) for 8 h. Because TLC revealed no change during the 

20 last 3 h, additional catalyst (2.00 g) was added and stirred in the hot oil bath 

ovem^it. Additional catalyst (1 .00 g) and heating at 100°C was required to drive 
reaction to near conviction. Reaction was poured into water (400 mL), extracted 
with EtOAc (700 mL),, and the two-phase mbcture fikcred. The organic layw was 
removed, washed with saturated brine (4 x 200 mL), dried, filtered, and evaporated 

25 on to silica gel, and qjplied to a column of silica gel. Elution was effected using 4: 1 
heptane/EtOAc to give 15.60 g (yield of 85%) of the methyl 5-cyanoanthramlate as a 
pale yellow solid 

*H NMR (300 MHz, CDCI3) 5 8.19 (d, IH), 7.45 (dd, IH), 6.68 (d, 1 H), -6.3 (veiy 
30 brs),3.90(s,3H). 
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2-Ainino*5-cvanobciizolc add ^S-cvanoanthranflic add^t 

Methyl 2-aiiiino-5-cyanobenzoate (5.0 g, 28.41 mmol) was dissolved in MeOH (105 
mL). Then 6M NaOH (14 mL) was adided The resulting mixture was stirred at RT 
5 0/N. The reaction mixture was diluted with H2O (143 mL), washed with DCM to 
remove any unreacted S.M. The product was precq)itated from aqueous layer by 
addition of cone. HQtopHl and extracted with EtOAc (3 x 100 mL). The combined 
organic layers were dried over MgS04. Solid was removed by filtration, and filtrate 
was concentrated to dryness under reduced pressure. The light yellow product was 
10 obtained in the yield of 94%. 

NMR (300 MHz, DMSO-dfi) 6 8.08 (d, IH), 7.56 (dd, IH), 7.50 (hr), 6.85 (d, 
IH). 

15 Method B - Through a two stqp process: 

(1) Coupling Of An Oxazole Add Chloride With A Tert-Butyl Anthnmilate 



^Bntvi 1 5-cvano-2* f 5"(4"fluoroDhenvlVoxa2ole>2-carbonvll aminolbenzoate 
20 (PRErCNVd^: 




5-(4-f[uorophenyl)-oxazole-2-carboxylic acid triethyl anmionium salt (1 g, 3. 25 mmol) 
was dissolved in 25 mL of CH2CI2. To this solution was added 3 drops of DMF, 
followed by 1 mL (3.5 eq) of oxalyl chloride dropwise. The resultant brown/orange 
25 solution was stirred at ambient ten^erature overnight. The solvent and excess oxalyl 
chloride were removed in vacuo to give an orange solid. The solid was dissolved in 
12.5 mL of CH2CI2 and added dropwise to a solution of 2-amino-5-cyano-benzoic acid 
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(0.65 g, 0.94 eq), pyridine (5 mL) in 12.5 triL of CH2a2. The reaction was stirred at 
ambient ten^erature for 5 L The reaction mixture was diluted with 25 mL of TBME 
and washed with 50 mL of 1 N HCl, followed by 50 mL of brine solution. The organic 
la^ was dried (MgS04), fihered, and the solvent removed in vacuo. The resulting 
5 solid was di^olved in 20 mL of MeOH and CH2CI2 added until precq)itation occurred 
(15 mL). The solution was placed in the freezer overnight to aid in o^stal fomiation. 
The white solid was collected by filtration to give 1 .38 g ( 36% yield). 

'H^JMR(300 MHz, DMSO-de) 6 8.84 (d, IH), 8.39 (d, IH), 8.15 (d, IH), 8.10 (s, 
10 IH), 7.95 (m,2H), 7.42 (m,2H), 2.05 (s, 9 H). 

t-But^ (5-cvano-2-r5-r3-methvoxvphenvft-oxazole-2-carhonYl]animo)benzoate 



15 'H NMR (300 MHz, CDCI3) 8 12.59 (hr), 8.78 (d, IH), 8.40 (s, IH), 8.20 (dd^ IH), 
8.17 (s, IH), 7.40 (m, 3H), 7.05 (m, IH), 3,85 (s, 3H), 1.70 (s, 9H). Yield 15% 



/-bntvlf 5-cvano-2- f 5-f 4-methvoxvDhenvI>-oxazole-2-carbonvll aminolbenzoate 



'H NMR (300 MHz, CDCI3) 5 12.82 (br), 9.05 (d, IH), 8.35 (d, IH), 7.85 (dd, IH), 
7.75 (dd, 2H), 7.45 (s, IH), 7.00 (d, 2H), 3.90 (s, 3H), 1.70 (s, 9H). 
Yield: 41% 




rPRETCN-b^: 



20 
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t-Bntvl (5-cvano-2-f S-f2-methvoxvDhenyl)-nTiiw>le-2-cari)onvl1 aminolbenzoate 

fPRErCNVn: 



*H NMR (300 MHz, CDCI3) 8 12.89 (hr), 9.05 (d, IH), 8.35 (s, IH), 8.03 (dd, IH), 
5 7.85 (dd, IH), 7.80 (s, IH), 7.40 (m, IH), 7.10 (t, IH), 7.00 (d, IH), 4.00 (s, 3H), 
1.70 (s,9H). 

MS (APCr) vdIz 420(M +1). 
Yield 55% 

10 (2)DeprotectionoftheTert-Bntyl£ster 

■ 5-Cvano-2-ff5-f4-flaorophenvIV-oxazoIe-2-carbonvllaminolbeiizoic acid (TKCNV 



15 t-Butyl {5-(7ano-2-[5-(4-fIuorophenyl)-oxazole-2-carbonyl]amino}ben2oate (480 mg, 
1 . 1 mmol) was dissolved in 22 mL of CH2C]b- To this solution was added 7 mL of 
trifluoroacetic acid. The resultant mixture was stirred at room tenperature overnight, 
followed by 40**C (oil bath temperature) for 3 h. The solvent was removed m vacuo to 
give 420 mg of a Ug^t brown solid. This solid was heated in 50 mL of MeOH to 

20 boiling in a 2 L erlenmeyer flask. Dichloromethane was added dropwise to the 
solution (maintaing the boil) until the solid had mostfy dissolved. The sohition was 
filtered hot to remove the insouble impurities. The clear filtrate was then heated until 
the solution became quite cloudy. The solution was cooled to room temperature and 
the placed in the fi%ezer overnight. The white solid that formed was collected by 

25 filtration to give 230 mg (57% yield). 





.0 
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*HNMR(300 MHz, DMSO-de) 6 13.50 (Jar), 8.82 (d, IH), 8.41 (s, IH), 8.13 (dd, 
IH), 8.05 (s, IH), 7.92 (m, 2H), 7.42 (m, 2H). 

5 S-Cvimo-2-ffS-r3-methoxvphenvDH)xazole-2-cari)on^laininolben2oicadd 




OMe 



'H NMR (300 MHz, DMSO-ds) 5 12.95 (br), 8.85 (d, IH), 8.43 (s, IH), 8.14 (d, IH), 
8.09 (s, IH), 7.45 (m, 3H), 7.04 (m, IH), 3.84 (s, 3H). 

5-Cvano-2-f f 5-f4-methvoxvphenvlVoxazole-2-carbonvIl amino>benzoic acid 




*H NMR (300 MHz, DMSO-de) 6 13.1 (br), 8.83 (d, IH), 8.45 (d, IH), 8.12 (dd, IH), 
15 7.92(s, IH), 7.80 (d,2H), 7.10 (d,2H), 3.86 (s,3H). ' 

5-Cvano-2-ff5-(2-methvo3cvDhep yl)-nTarn le-2-carbonvIlaminolbeiizoicacid 
rnfCN-ft: 




20 'H NMR (300 MHz, DMSO-d^) 6 12.95 (hr), 8.85 (d, IH), 8.45 (s, IH), 8.13 (dd, 
IH), 7.90 (s, IH), 7.85 (d, IH), 7.45 (m, IH), 7.25 (d, IH), 7.15 (t, IH), 4.00 (s, 3H). 
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5-Bromo-2-(f5-(4-fluorophenvR-oxazole-2-carbonvllajiuno)benzoic add (TKBrV- 




5 NMR (300 MHz, DMSQ-de) 5 12.60 (br), 8.69 (d, IH), 8. 14 (d, 1 H), 8.05 (s, 
IH), 7.92 (m, 3 H), 7.42 (m, 2H). 

Method B - Direct Coupling Of Oxazole Esters With AtUhranOic Adds 
10 5-cyano-2-{[5-(2-iiirany]^oxazo]e-2-cai1>onyqaiiiino}beiizoic add (TI(CN)-h): 



To a solution of 2-anmio-5-(^ano-beQzoic acid (0.389 g, 2.4 mmol) and oxazole ester 
(1 eq) in DMF (5 mL) was added NaH (3 eq). The solution was allowed to stir at 
room ten5)erature overnight. The reaction mixture was added dropwise to 1 00 mL of 
15 1 N HQ with stirring. The carboxylic add precipitated out and was collected by 

filtratioa The tan solid was reoystalhzed from boiling EtOH to give 230 mg of an off 
white solid O'ield of 32%). 

NMR (300 MHz, DMSO-dj) 8 12.91 (bs), 8.86 (d, IH), 8.45 (s, IH), 8.18 (dd, 
20 IH), 7.98 (s, IH), 7.84 (s, IH), 7.12 (d, IH), 6.78 (d, 1 H). 

5-Cvano-2-r(S-phenvl-OM2ole.2-carbonvnaminolbeiizoic add rn(Cm.nt 
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HO 




CN 



'H NMR (300 MHz. DMSO-d«) 6 12.71 (br), 8.84 (d, IH), 8.41 (s, IH), 8.14 (dd, 
IH), 8. 10 (s, IH), 7.88 (d, 2H), 7.50 (m, 3H). 



5-Ci^o-2-{fS-(2-trifln orometiiiiDhenvIWoxazole-2-c«ri>onWlfli»faw}l»^^ 




'H NMR (300 MHz, DMSO-dc) 5 12.71 (hr), 8.82 (d, IH), 8.41 (s, IH), 8.14 (m. 
310, 7.88 (m,2H), 7.74 (t,lH). 



5-Cvano- 2-ff5-(3.4-methvIenedioxvphenvD-oxazole-2-carbonvllaininolbeiizoic 
add (TKCNUcV. 

HOOC 




'H NMR (300 MHz, DMSO-dfi) 5 12.95 (hr), 8.87 (d, IH), 8.45 (d, IH), 8.13 (dd, 
IH), 7.95 (s, IH), 7.40-7.47 (m, 2H), 7.10 (d, IH), 6.17 (s, 2H). 



5-Cvano-2-lf5-(4-cva nophenvn-oxazoie-2-carbon\ilammolbeii2oic add CTKCNU 
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NC 




*HNMR (300 MHz, DMSO-cU) 5 13.00 (br), 8.82 (d, IH), 8.43 (d, IH), 8.28 (s, IH), 
8.12 (dd, IH), 8.04 (s,4H). 



5 S-Cvano-2-ff5-f3-cvanophenv lVftTayiil« »-2-carbonvllamino)beii2oic add fTKCNV 

o 



HO 




N H 




CN 



10 



CN 



'HNMR (300 MHz, DMSO-de) 5 12.96 (br), 8.82 (d, IH), 8.37 (d, 2H), 8.25 (s, IH), 
8. 12 (dd, 2H), 7.93 (d, IH), 7.74 (t, IH). 

5-Cvano-2-(fS-n-methvl-l^-pvrrol-2-vlV'0«izole-2-carbonvl1amiiio>ben2oic add 



HOOC 



15 



^H NMR (300 MHz, DMSO-d«) 5 12.65 (br), 8.85 (d, IH), 8.41 (s, IH), 8.19 (dd, 
IH), 7.62 (s, IH), 7.10 (s, IH), 6.65 (dd, IH), 6.18 (t, IH). 



S-Bromo-2-f[5-(4-methvoxvph enYlVn^fl y<>Ie-2-carbonvllaininolbenzoic add 
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P 

*H NMR (300 MHz, DMSO-d«) 5 12.60 (hr), 8.65 (d, IH), 8.20 (s, IH), 7.90 (m, 
2H), 7.80 (d, 2H), 7.10 (d, 2H), 3.80 (s, 3H). 



5-Broino-2-l(5-phenvl-oxa2ole-2-carbonvRaniino]benzoic add rn(BrVfl: 

...... ..... 




*H NMR (300 MHz, DMSO-dg) 5 12.65 (br), 8.65 (d, IH), 8.19 (d, IH), 8.10 (s, IH), 
7.90 (m, 3H), 7.50 (m, 3H). 

S-Bromo-2-lf5-^2-triflnoromethvlphenvI)-oxazole-2-cari)onvllaminolbe^ 




*H NMR (300 MHz, DMSO-de) 5 12.67 (br), 8.65 (d, IH), 8.13 (d, IH), 7.76-7.98 
(nJ,6H). 



5-Bromo-2-f f5-f2-fiiranvR-oxazole-2-carboniilamino>benzoic acid fTKBrVht; 

O 
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*H NMR (300 MHz, DMSO-de) 5 8.67 (d, IH), 8.16 (s, IH), 7.97 (s, IH), 7.92 (d, 
IH), 7.81 (s, IH), 7.09 (d, IH), 6.77 (d, 1 H). 

5-Bromo-2-ff5-f2-methvoxvDhenYl)^Tayi>le-2-carbopvllaminolbeiizoicacid 

P 
HO-f 




OMe 



'H NMR (300 MHz, DMSO-d«) S 12.65 (hr), 8.64 (d, IH), 8.13 (d, IH), 7.84 (m, 
3H), 7.44 (m, IH), 7.10 (m, 2H), 3.98 (s, 3H). 



10 5-Bromo-2-([5-^3.4-metfavlenedioxvphenvB-oxazole-2Harb<ynvllaminolbenzoic 
add CnrBrVk^t 

HOOC 

o 

'H NMR (300 MHz, DMSO-d«) 5 12.63 (hr), 8.63 (d, IH), 8.15 (d, IH), 7.89 (s, IH), 
7.85 (dd, IH), 7.40 (d, IH), 7.34 (dd, IH), 7.10 (d, IH), 6.15 (s, 2H). 



IS 



5-Bronio-2<'f IS-(4-cvanoDhenvft-oxazole-2-carbonvllainino^benzoic acid (TI(Bt\- 



20 



'H NMR (300 MHz, DMSO-d*) 5 12.68 (br), 8.62 (d, IH), 8.24 (s, IH), 8.12 (d, IH), 
8.01 (s,4H), 7.86 (dd,lH). 
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5--Bromo-2-f f5-(3- cvanoDheiivn-oxazole-2-carbonvllammo)benzoic add rXKBrV 
m'>t 

O 




NMR (300 MHz, DMSO-de) 8 12.71 (br), 8.64 (d, IH), 8.37 (s, IH), 8.14 (m, 
5 3H), 7.88 (m, 2H), 7.74 (t, IH). 

S.Bromo-2-(lS-ri-methvl-lfl:>pviTol-2-vn-oMizole-2^cariionvlli ^ 



HOOC 

10 NMR (300 MHz, DMSO-cU) 5 12.59 (hr), 8.65 (d, IH), 8.14 (d, IH), 7.88 (dd, 
IH), 7.64 (s, IH), 7.04 (d, IH), 6.63 (dd, IH), 6.17 (dd, IH). 

Example 11: Activity Data 

15 MIC Test Method 

The in vitro MICs of test conq)Ouiids were detenniiied by a standard agar 
dilution method. A stock drug solution of each analog was prepared in the preferred 
solvent, usually DMSOrHaO (1 :3). Serial 2-foId dihitions of each sample are made 
xising 1.0 ml aliquots of sterile distilled water. To each 1 .0 ml aliquot of drug was 

20 added 9 ml of molten Mueller Hinton agar medium. The drug-supplemented agar was 
mixed, poured into 1 5 x 1 00 mm petri dishes, and allowed to solidify and dry prior to 
inoculation. 

Vials of each of the test organisms are maintained frozen in the vapor phase of 

a liquid nitrogen freezer. Test cultures are grown overnight at 35®C on the medium 

25 appropriate for the organism. Colonies are harvested with a sterile swab, and cell 

suspensions are prepared in Trypticase Soy broth (TSB) to equal the turbidity of a 0.5 

McFarland standard. A 1 :20 dilution of each suspension was made in TSB. The plates 

containmg the drug supplemented agar are inoculated with a 0.001 ml drop of the cell 
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suspension using a Steers replicator, yielding approxiniately 10^ to 10^ cells per spot. 
The plates are incubated overnight at SS'^C. 

Following incubation the Minimum Inhibitory Concentration (MIC Mg/nd), the 
lowest concentration of drug that inhibits visible growth of the organism, was read and 
recorded 
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1 . A con9)ound of formula I, 



R2 




I 

5 or a pharmaceatically acceptable sak thereoi^ 
wherem 

X =NH 

Y = CO, CS, -C(=N-CN) or 
X and Y together form an aOcene, or C3-C5 (^cloalkyl; 
10 Riis-COOH; 

R2 is an electron withdrawing group; and 
R4 is an optionally substituted HET, provided that the HET is not 
simultaneously substituted with a sulfonamide.and .a.urea or thiourea. 

IS 2. The coiopoimd of claim 1 having a formula n 

"R2 




or a pharmaceutical^ acceptable salt diereof, 
wherein 

X =NH 

20 Y = CO, CS, -C(=N-CN) or 

X and Y together form an alkene, or Ca-Cs cycloall^U 
Ri is -coon 

R2 is an electron withdrawing group; 

R5 is -(CH2)irS(0)i-R7, -NH-SO2-R7, -(CH2)k-W-R8, -NH-(CZi)-R8, -NH- 
2S (CZi)-NR8, substituted aryl, substituted Ci^aDcyl, or substituted Ci^aOcenyl; 
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R< is selected from H, halo, HET, -CN, NH2, NO2, a^l, substituted aOcyl, 
aDcoxy, substituted alkoxy, -NH-CO-HET, and -NH-CO-aiyl; 

R? is selected from alky^ substituted all^l, aiyl, substituted aiyl, -N(Qis)2, 
HET, and substituted HET; 

R« is H, alkyl, substituted alkyl, aiyl, substituted aiyl, HET, substituted HET, 
cycloall^l, sidistituted ^loaS^l; 

Each Qi5 is mdqieiideDtfy H, aO^l, cycloaHqyl, heterocycloalkyl, heteroaiyi, 
phenyl, or n^htbyl, each optionally substituted with 1-4 substituents independent^ 
selected from -F, -CI, -Br, -I, -OQw, -SQw, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, - 
C(=NQ:6)Qi6, -S(0)2-N=S(0)(Qi6)2, -S(0)2-N=S(Qi6)2, -SC(0)Qi6, -NQ,6Qi«, - 
C(0)Qi6, -C(S)Qi6, -C(0)OQ,6, -OC(0)Qw, -C(0)NQi6Qi6, -C(S)NQi6Qi6, 
-C(0)C(Qi6)20C(0)Q,6. -CN, -NQ«C(0)Q,6, -NQ,6C(S)Qi6, -NQi6C(0)NQ,6Qw, 
-NQ,6C(S)NQwQi6, -S(0)2NQ,6Qi6, -NQi6S(0)2Qi6, -NQ,6S(0)Q,6, -NQwSQic, - 
NO2, and -SNQieQie. The aDcyl, cycloalkyl, and cycloalkenyl being furher optionally 
substituted with =0 or =S; 

Each Qitf is independent^ selected from -H, alkyl, and QrcloalkyL The aB^ 
and cycloallgrl optional^ inchiding 1-3 halos; 
W is O, S, -(CZ2)-, or -(CHZ3)s 
ZiisOi 

Z2 is =0, =S , =N-OH, =N-0-alkyl, or =N-0-substituted alkyl; 
Z3 is -OH, -N=NH, -N=N-alkyl, -NH-alkyl, or -NH-substituted alkyl; 
i is 0, 1, or 2; and 
kisO, l,or2. 

3. The conq)ound of claim 1 having a formula m 




or a pharmaceutical^ acceptable salt thereof 
wherein 
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X =NH 



5 



Y =C0, CS, -C(=N-CN) or 

X and Y togetho* fonn an alkene, or Cs-Cs cycloalky]; 

R,is-COOH; 

Ra is an electron withdrawing group; 



Ri is -(CH2)k-S(0)i-R7, -NH-S0rR7, -(CHjVW-Rg, -NH-(CZi)-R8, -NH- 
(CZi)-NR8, substituted aryl, substituted CMalkyl, or substituted CMaHcec^l; 

Rfi is selected from H, halo, HEX, -CN, NH2, NO2, alkyl, substituted aDcyl, 
alkoxy, substituted alkoxy, -NH-CO-HET, and -NH-CO-aiyt 



HET, and substituted HET; 

Rs is H, alkyl, substituted aOcyl, aiyl, substituted aiyl, HET, substituted HET, 
(^cloalkyl, substituted cycloaOtyl; 

Each Qi5 is independently H, alkyl, cycloalkyl, heterocycloalkyl, heteroaryl, 
IS phenyl, or naphthyl, each optional^ substituted with 1-4 substituents independently 
selected from -F, -CI, -Br, -I, -OQw, -SQw, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, 
-C(=NQm)Qi«, -S(0)2-N=S(0)(Qi6)2, -S(0)2-N=S(Q,6)2, -SC(0)Qi6, -NQwQw, | 
-C(0)Q,6, -C(S)Qi6, -C(0)0Q,6, -0C(0)Qi6, -C(0)NQ,6Qi6, -C(S)NQ,6Qi6, 
-C(0)C(Qi6)20C(0)Qi6, -CN, -NQi6C(0)Qi6, -NQi<iC(S)Qx6, -NQi6C(0)NQ,6Q,6, 
20 -NQ„C(S)NQi6Qi6, -S(0)2NQ,6Q,6, -NQi6S(0)2Qi6, -NQi6S(0)Q,6, -NQi^SQie, - 
NO2, and -SNQieQic. The all^l, cycloalkyl, and cycloalkenyl being fiirher optional^ 
substituted with =0 or =S; 

Each Q16 is indepaiden^ selected from -H, all(yl, and cycloaOQ^l. The aUcyl . 
' and cycloaU^l optionally including 1-3 halos; 
25 " WisO,S,-(CZ2)-,or-(CHZ3)-; 
ZiisO; 

' Z2 is =0, =S , =N-OH, =N-0-alkyl, or =N-0-substituted alky^ 

Z3 is -OH, -N=NH, -N=N-a]kyl, -NH-alkyl, or -NH-substituted alkyl; 
i is 0, 1, or 2; and 
30 kisO, l,or2. 

4. The conq)ound of claim 1 having a formula IV 



10 



R7 is selected from alkyl, substituted alkyl, aiyl, substituted aiyl, -N(Qis)2, 
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H 



H 



or a phannaceuticalty accq>table salt thereof, 



who-ein 



X =NH 

5 Y =CO,CS,-C(=N-CN)or 

X and Y together form an alkene, or Cs-Cs cycloall^^ 
Riis-COOH; 

is an electron withdrawing group; 
R5 is -<CH2)k-S(0)i-R7, -NH-SO2-R7, -(CHzVW-R,, -NH-<CZ,)-R8, -NH- 
10 (CZi)-NR8> substituted aryl, substituted Ci^all^ or substituted Ci.4alkeiiy^ 

R6 is selected from H, halo, HET, -CN, NH2, NO2, alkyi, substituted alkyl, 
aBcoxy, substituted alkoxy, -NH-CO-HET, and -NH-CO-aryl; 



cycloalkyl, substituted cydoaS^^ 

Each Qis is independently H, aScyl, cycloallQrl, heterocycloall^l, heteroaryl, 



selected from-F, -CI, -Br, -I, -OQw, -SQu, -S(0)2Qi6, -S(0)Qw, -OS(0)2Qi6, 
20 -C(=NQ,6)Qi6, -S(0)2-N=S(0)(Q,6)2, -S(0)2-N=S(Qi«)2, -SC(0)Qi6, -NQ^Qw, 
-C(0)Qi6, -qS)Qi6, -C(0)0Q,6. -0C(0)Q,6, -C(0)NQ,6Qi6, -C(S)NQi6Q,6, 
-C(O)C(Q,6)20C(0)Q,6, -CN, -NQ,6C(0)Qi6, -NQ,6C(S)Q,6, -NQi6C(0)NQi6Qi6, 
-NQi6C(S)NQ,6Qi6, -S(0)2NQi6Qx6, -NQ,6S(0)2Qi6, -NQi6S(0)Q,6, -NQ.eSQ.fi, 
-NO2, and -SNQi6Qi6- The aOcyl, cycloalkyl, and cycloaUcenyl being fiirher optionally 
25 substituted with =0 or 

Each Q16 is independent^ selected from -H, aflcyl, and cycloalkyL The allgrl 
and cydosHkyl optionally inchiding 1 -3 halos; 
W is 0, S, -(CZ2)-, or -(CHZ3)-; 



15 



R7 is selected from alkyl, substituted alkyl, aryl, substituted aryl, -N(Qis)2, 
HET, and substituted HET; 

Rs is H, alkyl, substituted alkyl, aiyl, substituted aryl, HET, substituted HET, 



phenyl, or mq)hthyl, each optionally substituted with 1-4 substituents independently 
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ZiisO; ^ ^ 
Z2 is =0, =S , =N-OH, =N-0-alkyl, or =N-0-substituted alkyl; 
Z3 is -OH, -N=NH, -N=N-aIkyl, -NH-alkyl, or -NH-substitiited alkyl; 
lis 0, 1, or 2; and 
$ kisO, 1, or2. 



5. The compound of claim 1 having a formula V 

H 




10 or a pharmaceutically acceptable s^ thereof, 

herein ~" 
X =1SIH 

Y = CO, CS, -C(=N-CN) or 
X and Y together form an alkene, or C3-C5 cycloaDqrl; 
15 Ri is -COOH; 

R2 is an electron withdrawing group; 

R5 is -<CH2)k-S(0)i-R7, -NH-SO2-R7, -(CH2)k-W-R8, -NH-(CZi).Rs, -NH- 
(CZi)-NR«, substituted aryl, substituted Ci.4alkyl, or substituted CMalkenyl; 

R6 is selected from H, halo, HET, -CN, NH2, NO2, alkyl, substituted alkyl, 
20 alkoxy, substituted aSkoxy, -NH-CO-HET, and -NH-CO-aiyl; 

R7 is selected from alkyl, substituted sUkyl, aiyl, substituted aiyl, -N(Qi5)2, 
HET, and substituted HET; 

R« is H, all^l, substituted alk^ aryl, substituted aryl, HET, substituted HET, 
cycloalkyl, substituted qrcloaOcy^ 
25 Bach Qis is independentfy H, allqrl, cycloalkyl, heterocycloalkyl, heteroaryl, 

phenyl, or n^hthyl, each optionally substituted with 1 -4 substituents independently 
selected from-F, -CI, -Br, -I, -OQw, -SQw, -S(0)2Qi6, -S(0)Qi«, -OS(0)2Qi6, 
-C(=NQi6)Q,6. -S(0)2-N=S(0)(Qi6)2, -S(0)rN=S(Qi6)2, -SC(0)Q,6, -NQwQw, 
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-C(0)Qi6, -C(S)<^ -C(0)0Qi6, -0C(0)Qi6. -C(0)NQ,6qSc(S)NQmQ„. 
-C(0)C(Q,6)20C(0)Qi6, -CN, -NQ,6C(0)Qi6, -NQ,6C(S)Q,6, -NQwqO)NQ,6Q,6, 
-NQ,«C(S)NQi6Q,6, -S(0)2NQi6Qi6, -NQ,6S(0)2Qi6, -NQi6S(0)Q,6, -NQigSQw, 
-NO2, and -SNQ16Q16. The aSsyl, qrcloalkyl, and cycloalkenyl being fiiriier optionally 
5 substituted with =0 or =S; 

Bach Q16 is independentfy selected from -H,alkyl, and cycloall^ Thealkyl 
and cycloall^l optionally including 1-3 halos; 

W is 0, S, -(CZ2)-, or .(CHZs)-; 
Zi is O; 

10 Z2 is =0, =S , =N-OH, =N-0-alkyl, or =N-0-substituted alkyl; 

24 is -OH, -N=NH, -N=N-allqrl, -NH-alkyl, or -NH-substituted aDcyl; 
iisO, 1, or2; and 
k is 0,1, or 2. 

15 6. The compound of claim 1 having a formula XX ' 

R2 




XX- •■ ^ .. . 

or a pharmaceutical^ acceptable salt thereof 
wherein 
20 X =NH 

Y = CO, CS, -C(=N-CN) or 

X and Y together form an aOcene, or Cs-Cs cycloaOQrl; 

Ri is -COOH; 

R2 is an electron withdrawing group; 
25 R5 is H, halo, NO2, CN, -(CH2)k-S(0)i-R7, -NH-SO2-R7, -(CHjVW-R. -NH- 

(CZi)-R8,-(CZ,)-NH-R8, -NH-(CZi)-NR,R«, -(CH2)k-NR8R8, substituted aryl, 
substituted HET, substituted CMaO^l, or substituted Ci.4alkenyU 
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R« is seleJ^from H, halo, aiyl, substituted aiyl, HE^ubstituted HET, -CN, 
NH2, NO2, alkyl, substituted alkyi, alkoxy, substituted alkoxy, -(CH2)k-S(0)i-R7, -NH- 
SO2-R7, -(CH2)k-W-R«, -NH-(CZi)-R8.-(CZi)-lSIH-R,, -NH-CCZO-NRgRs, or 
substituted CMaDcenyl; 
5 R7 is selected from alkyl, substituted alkyl, aiyl, substituted aryl, -N(Qi5)2, 

HET, and substituted HET; 

Eadi Rs is independent()r H, aD^l, substituted alkyl, -OQu, aiyl, substituted 
aryl, HET, substituted HET, cycloalkyl, and substituted cydoaO^l, or two Rg 
substituents when attached to the same atom may be taken together to form a 5-8 
10 membered ring, wherein the ring includes the atom to which the two R« substituents 
attach; 

Eadi Qi5 is independently H, aO^l, ^cloall^l, heteroc^cloalkyl, heteroaiyl, 
phenyl, or lu^htlQrl, each optionally substituted with 1-4 substituents independently 
selected from -F, -CI, -Br, -I, -OQw, -SQw, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, 
15 -C(=NQ,6)Qi6, -S(0)2-N=S(0)(Qi6)2, -S(0)2-N=S(Qi6)2, -SC(0)Qi6, -NQ,6Qi6, 
-C(0)Qi6, -C(S)Qi6, -C(0)0Qi6, -0C(0)Qi6, -C(0)NQi6Qi6, -CXS)NQi6Qi6, 
-(0)C(Qi6)20C(0)Qi6, -CN, -NQi6C(0)Qi6, -NQwC(S)Q,6, 
-NQ,6C(0)NQ,6Qi6, -NQi6C(S)NQ,6Q,6, -S(0)2NQi6Qi6,-NQ,6S(0)2Qi6, 
-NQi6S(0)Qi6, -NQjeSQie, -NO2, and -SNQwQie- The aDcyl, cycloalkyl, and 
20 cycloaDcenyl being further optionally substituted with =0 of =S; 

Each Q16 is independently selected from -H, alkyl, cycloalkyl, phenyl, ben2yl, - 
CH2-substituted phenyl, and Het in which each of diJkyl, cycloaO^l, phenyl, and Het 
optionally include 1-3 halos; 

W is O, S, -(CZ2)-, or -(CHZ3)-, provided that W is not S or O when R5 or R6 
25 are -(CH2)k-W-ORi6; 

Ziis=0; 

Z2 is =0, =S , =N-OH, =N-0-alkyl, or =N-0-substituted alkyl; 
Z3 is -OH, -N»N-aIkyl, -NH-alkyl, or -NH-substituted alkyl; 
iisO, l,or2;and 
30 k is 0, 1, or 2. 

7. The con^und of claim 6, wherein at least one of Rs and Re is a substituted 
phenyl or substituted HET. 
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8. The conpound of claim 7, wherein at least one of R5 and Re is pyridine, 
pyrimidine, pyridazine, or pyrazine, each of which is optionally substituted widi the 
substituents described for substituted HET. 



S 9. The conq>ound of claim 7, wherein the substituted phenyl has the formula 



Rio' 



'^ii , wherein each Rw and Ru is selected from -F, -CI, -Br, -I, 
-OQ16, -Q16, -SQ16, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, -SC(0)Qi6, -NQijQw, - 
C(0)Qi6, -C(S)Q,6, -C(0)0Qi6, -0C(0)Qi6, -C(0)NQ,6Qi6. -C(S)NQi6Qi6, - 
(0)C(Q,6)20C(0)Qi6, -CN, -NQi6C(0)Q,6, -NQi6C(S)Q,6, -NQ,6C(0)NQ,6Q,6, - 
10 NQwC(S)NQi6Qi6, -S(0)2NQi6Qw, -NQwSCOzQw, -NQi6S(0)Q,6, -NQifiSQw, -NO2, 
and-SNQi6Qi6. 



15 



10. The conq)ound of claim of claim 8, wherein the substituted phenyl has the 
formula 




Ml 



20 



1 1 . The conq)ound of claim 6, wherein one of R5 or is -NH-(CZi)-NR«R«. 

12. The coiqpound of claim 1 1 , wherein -NRsR* forms a 5-8 membered ring. 

13. The con9)Ound of claim 12, wherein the ring is morpholino, pyrrolidinyl, or 
pq>erdinyl. 
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14. The coiqp^lfd of claim 1 1, wherein at least one of t^^ substituents is benzyl 
or 

-CH2-substituted phenyl 

5 15. The con5)Oiind of claim 6, wherein one of R5 or is -(CH2)k-S(0)rR7 or - 
NH-SO2-R7. 

16. The conq>ound of claim 1 5, wherein R7 is het, substituted het, alkyl, or 
substituted alkyl. 

10 

17. The conGpound of claim 16, wherein het is indolinyl, pyrrolindinyl, or indolyl, 
pyrrolyL 

1 8. The con9)ound of claim 1 6, wherein sustituted het includes a het substituent 
15 substituted with 1-3 of halo or CN. 

19. The confound of claim 16, wherein substituted alkyl is an alkyl substituted 
with 1.3 of OH, NH2, NHQ16, -NRsRg. 

20 20. The conipound of claim 1 having a formula XXX 




R5 
XXX 

or a pharmaceutically acceptable salt thereof, 
wherein 
25 X =NH 

Y = CO, CS, -C(=N-C3S0 or 

X and Y together form an alkene, or C3-C5 c^cloalkyl; 
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Rl is -CO^ ^ 

Rs is an electron withdrawing group; 

Ra is H, halo, NO2, CN, -(CH2)irS(0)i-R7, -NH-SO2-R7, -(CHaVW-R, -NH- 
(CZi)-R8.-(CZ,)-NH-Ra, -NH-(CZi)-NR8R«, .(CH2)k-NR«R8, substituted aryl, 
S substituted HET, substituted Ct^aDcyl, or substituted Ci.4alkenyl; 

R< is selected from H, halo, aiyl, substituted aiyl, HET, substituted HET, -CN, 
NH2, NO2, aOcyl, substituted aDcyl, alkoxy, substituted alkoxy, -(CH2)k-S(0)i-R7, -NH- 
SO2-R7, -(CHaV-W-Rg, -NH-(CZi)-R^-(CZi)-NH-R8, -NH^CZO-NRsR,, or 
substituted CMalken^ 
10 R? is selected from alkyl, substituted alkyl, aryl, substituted aiyl, -N(Qi5)2, 

HET, and substituted HET; 

J^h Rs is independently H, alk}d, substituted alkyl, -OQi$, aryl, substituted 
aiyl, HET, substituted HET, cycloaQiyl, and substituted cycloalkyl, or two Rg 
substituents when attached to the saim atom may be taken together to form a 5-8 
IS membered ring, wherein the ring includes the atom to which the two Rs substituents 
attach; 

Each Qi5 is independently H, alkyl, cycloalkyl, heterocycloallcyl, heteroaryl, 
phenyl, or n2q)htfayl, each optionally substituted with 1-4 substituqats indq)aidently 
selected from -F, -CI, -Br, -I, -OQi«, -SQw, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, 
20 -C(=NQi6)Qi6, -S(0)2-N=S(0)(Q,6)2, -S(0)2-N=S(Qi6)2, -SC(0)Q,6. -^Qi^Qie, 
-C(0)Q,6, -C(S)Q,6, -C(0)0Qi6, -0C(0)Qi6, -C(0)NQi6Q,6, -C(S)NQ,6Q,6, 
-(0)C(Q,6)20C(0)Qw, -CN, -NQi6C(0)Q,6, -NQ,6C(S)Q,6, 
-NQi6C(0)NQi«Q,6, -NQ,«C(S)NQwQ,6, -S(0)2NQi6Qi6, -NQ,6S(0)2Qi6, 
-NQi6S(0)Qi6, -NQ16SQ16, -NO2, and -SNQmQw. The alkyl, cycloalkyl, and 
25 cycloalkenyl being further optional^ substituted with =0 or =S; 

Each Q16 is independently selected from -H, alkyl, cycloalkyl, phenyl, ben2yl, - 
CH2-sub5tituted phenyl, and Het in which each of alkyl, cycloalkyl^ phenyl, and Het 
optionally include 1 -3 halos; 

W is 0, S, -(CZ2)-, or -(CHZ3)-, provided that W is not S or O when or R« 
30 are -(CHzVW-ORw; 
Ziis=0; 

Z2 is =0, =S , =N-OH, =N-0-alkyl, or =N-0-substituted diJkyl\ 
Z3 is -OH, -N=N-alkyl, -NH-alkyl, or -NH-substituted alkyl; 
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iis 0, 1, or^and 
kisO, l,or2. 

21. The conpound of claiin 20, wherein at least one of R5 and R« is a substituted 
5 phenyl or substituted HBT. 



10 



22. The compound of claim 2 1 , wherein at least one of and R« is pyridine, 
pyrimidme, pyridazine, or pyrazine, each of which is optional^ substituted with the 
subsfituents described for substituted HET. 



23. The conpound of claim 21, wherein the substituted phei^I has the formula 

'WW 





'^ii , wherein each Rio and Rn is selected from -F, -CI, -Br, -I, 
-OQ16, -Q16, -SQ16, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, -SC(0)Qi6, -NQwQw, - 
C(0)Qi6, -C(S)Qw, -C(0)OQw, -0C(0)Q,6, -C(0)NQ,6Qi6. -C(S)NQ,6Qi6, - 
15 (0)C(Qi6)20C(0)Q,6, -CN, -NQ,6qO)Qi6, -NQi6qS)QM, .NQi6C(0)NQi6Qi«, - 
NQ,6C(S)NQi6Qi6, -S(0)2NQi6Q,6, -NQ,6S(0)2Qi6, -NQi6S(0)Q,6, -NQjcSQig, -NO2, 
and-SNQi6Qi6. 



20 



24. The conq}ound of claim of claim 23, wherein the substituted phenyl has the 
formula 



'WW 




Hi 



25. The coiiq)ound of claim 20, wherein one of R5 or R« is -NH-(CZi)-NR8R8. 
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26. The coii9)oi]nd of claim 25, wherein -NR^R^ fonns a5-8 membered ring. 

27. The con^imd of claim 26, wherein the ring is niorpholino, pyrrolidinyV or 
p^erdinyi. 

5 

28. The conqpound of 26, wherein at least one of the lU substituents is benzyl or 
-CH2-substituted phenyl. 

29. The conq>oiind of claim 20, wherein one of R5 or is -{CH2)k-S(0)t-R7 or - 
10 NH-SO2-R7. 

30. The compound of claim 29, wherein R7 is het, substituted het, alkyl, or 
substituted alkyl. 

IS 31. The conq)ound of claim 30, wherein het is indolinyl, pyrrolindinyl, or indofyl. 



32. The compound of claim 30, wherein sustituted het includes a het substituent 
substituted with 1-3 of halo or CN. . _ . . 

20 

33. The compoimd of claim 30, wherein substituted alkyl is an aOcyl substituted 
with 1-3 of OH, NH2, NHQ16, -NRsR*. 

34. The compound of claim 1 having a formula Vn 



pyrrolyL 



25 




vn 



or a pharmaceutical^ acceptable sak thereof 
wherein 
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X =NH 





5 



Y »CX),CS,-C(=N-CN)or 

X and Y together fonn an alkene, or Cs-Q cycloalky^ 

Ri is -coon 

R2 is an electron withdrawing group; 



Ra is -(CH2)k-S(0)i-R7, -NH-SO2-R7, -(CHaVW-Rj, -NH-(CZi)-R«, -NH- 
(CZi)-NR8, substituted aryl, substituted CmbII^I, or substituted Ci.^sSkmyl, 

R< is selected from H, halo, HET, -CN, NH2, NO2, alkyl, substituted aOcyl, 
aDcoxy, substituted alkoxy, -NH-CO-HET, and -NH-COraiyl; 



HET, and substituted HET; 

Rs is H, alkyl, substituted alkyl, aiyl, substituted aryl, HET, substituted HET, 
cydoalkyl, substituted ^loalliyl; 

Each Qu is independently H, alkyl, cycloalkyl, heterocycloalkyl, heteroaryl, 

IS phenyl, or naphtbyl, each optionally substituted with 1-4 substituents independently 
selected from -F, -C^ -Br, -I, -OQw, -SQw, -S(0)2Qi6, -S(0)Qw, -OS(0)2Qi6, - 
C(=NQw)Qi6, -S(0)2-N=S(0)(Qi6)2. -S(0)2-N=S(Q,fi)2, -SC(0)Q,6, -NQwQxfi, - 
C(0)Q,6, -C(S)Qi6, -C(0)0Qi6. -0C(0)Q,6, -C(0)NQ,6Q,«, -qS)NQ,6QM, 
-C(O)C(Qi6)20C(O)Qi6, -GN, -NQi6C(0)Q,6, -NQi6C(S)Q,6, -NQi6C(0)NQ,6Qi6, - 

20 NQi6C(S)NQi6Qi6, -S(0)2NQi6Q,6, -NQi6S(0)2Qi6, -NQi6S(0)Qi6, -NQieSQw, -NO2, 
and -SNQi6Qi6- The alkyl, cycloalk}^, and c/cloalkeDyl being furh^ optional^ 
substituted with =0.or =S; 



10 



R7 is selected from alkyl, substituted alkyl, aiyl, substituted aiyl, -N(Qi5)2, 



Each Q16 is independently selected from tH, alkyl, and cycloalkyl. The alkyl 



30 



25 



and cycloalkyl optionally including 1-3 halos; 
W is 0, S, -(CZ2)-, or -(CHZ3)-; 
Zi is 0; 

Z2 is =0, =S , =N-0H, =N-0-alkyl, or =N-0-substituted alkyl; 
Z3 is -OH, -N=NH, -N=N-alkyl, -NH-alkyl, or -NH-substituted alkyl; 
i is 0, 1, or 2; and 
k is 0, 1, or 2. 



35. The con^uhd of claim 1 having a formula Vm 
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vm 

or a phaimaceutically acceptable sah thereof, 
wherem 

X =NH 

Y = CO, CS, -C(=N-CN) or 

X and Y together form an alkene, or C3-C5 cycloalkyl; 

Riis-COOH; 

R2 is an electron withdrawing group; 

Rs is -(CH2)k-S(0)i-R7, -NH-SO2-R7, -(CH2)irW-R,, -NH-(CZi)-R8, -NH- 
(CZi)-NR«, substituted aryl, substituted Ci-^BSkyl, or substituted CMaUcenyl; 

R< is selected from H, halo, C1-C4 aDcyl, -CN, NH2, NO2; 

R7 is selected from aScyl, substituted alkyl, ar>d, substituted aiyl, -N(Qis)2, 
HET, and substituted HET; 

Rs is H, alkyl, substituted allgrl, aiyl, siibstituted aryl, HET, substituted HET, 
cycloalkyl, substituted cychsiSky]; 

Each Qis is independent^ H, alkyl, cycloalkyl, heteroQrcloalkyl, heteroaryl, 
phenyl, or naphthyl, each optional^ substituted with 1-4 substituents indepradently 
selected from-F, -CI, -Br, -I, -OQw, -SQw, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, - 
C(=NQ,fi)Q,6, -S(0)2-N=S(0)(Qi6)2, -S(0)2-N=S(Q,6)2, -SC(0)Qw, -NQwQw, - 
C(0)Q,6, ^S)Q,6. -C(0)OQi6, -0C(0)Q,6, -C(0)NQi«Qi6, -C(S)NQ,6Qi6, 
-C(0)C(Qi6)20C(0)Qi6, -CN, -NQwC(0)Q,«, -NQ,6C(S)Q,6, -NQx6C(0)NQ,6Q,6, 
-NQi6C(S)NQ,6Q,6, -S(0)2NQi6Qi6, -NQ,6S(0)2Qi6, -NQi6S(0)Qi6, -NQwSQie, - 
NO2, and -SNQieQifi. The alkyl, cycloaSg^l, and (^cloalkenyl being fiirher optional^ 
substituted with =0 or =S; 

Each Q16 is independent^ selected from -H, alkyl, and cycloalkyl The alkyl 
and cycloaD^l optionally including 1-3 halos; 

W is 0, S, -(CZ2)-, or -(CHZs)-; 
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ZjisO; ^ ^ 
Z2 is =0, =S , =N-OH, =N-0-a]kyl, or =N-0-substituted alkyl; 
Zi is -OH, -N=NH, -N=N-alkyl, -NH-aDcyl, or -NH-substituted alkyl; 
i is 0, 1, or 2; and 
S kisO, 1, or2. 

36. The conipoiind of claim 1 having a formula DC 

R2 




DC 

10 or a pharmaceuticalfy acceptable salt thereof 
wherein 

X=NH 

Y =CO,CS,-C(=N-CN)or 
X and Y together form an aOcene, or C3-C5 cycloalkyl; 
15 Riis-COOH; 

R2 is an electron withdrawing group; 

Rs is -(CH2)k-S(0)i-R7, -NH-SO2-R7, -(CHj)k-W-R8, -NH-(CZi)-R8, -NH- 
(CZi)-NR«, substituted aiyl, substituted CMaOcyl, or substituted CMaOceny]^ 

Rfi is selected from H, halo, -CN, NH2, NO2, alkyl; 
20 R7 is selected from alkyl, substituted alkyl, aryl, substituted aiyl, -N(Qi5)2, 

HET, and substituted HET; 

Rs is H, alkyl, substituted allgrl, aiyl, substituted aryl, HET, substituted HET, 
QTcloall^l, substituted cycloalkyl; 

Each Qi5 is indq}endentfy H, alkyl, cycloaOgd, heterocycloalk^ heteroaiyl, 
25 phenyl, or ne^hthyl, each optionally substituted with 1-4 substituents independently 
selected from -F, -CI, -Br, -I, -OQis, -SQ16, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, - 
C(=NQi6)Qi6. -S(0)2-N=S(0)(Qx6)2, -S(0)2-N=S(Q,6)2, -SC(0)Qi6, -NQ,«Q,6, - 
C(0)Q,6. -C(S)Q,6, -CX0)0Q,6, -0C(0)Q,6. -C(0)NQx6Q,6, -C(S)NQi6Qi6, 
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16, -CN, -NQi«C(0)Qi6, -NQi6C(S)Qi^^Qi6C(0)NQi6Qi6, 
-NQi6C(S)NQi6Q.6, -S(0)2NQ,6Qi«, -NQ,6S(0)2Q»6, -NQi6S(0)Q,6, -NQwSQm, - 
NO2, and -SNQi6Qi«- The alkyl, cycloalkyl, and cycloalkenyl being furher optionally 
substituted with =0 or =S; 
5 Each Q16 is independent^ selected from -H, ali^l, and cycloalkyL The alkyl 

and cycloalkyl optionally including 1-3 halos; 
W is O, S, -(CZ2K or -(CH^)S 
ZiisO; 

Z2 is =0, =S , =N-OH, =N-0-alkyl, or =N-0-substituted alkyl; 
10 Z3 is -OH, -N=NH, -N=N-alkyl, -NH-alkyl, or -NH-substituted alkyl; 

lis P, 1, or 2; and 
kisO, 1, or2. 

37. The confound of claim 1 having a formula X 

H" 




15 

X 

or a phaimaceuticalfy acceptable sah thereof, 
wherein 

X =NH 

20 Y =CO,CS,-C(=N-CN)or 

X and Y together form an alkene, or C3-CS cycloallgrl; 
Rj is -COOH; 

R2 is an electron withdrawing groiq); 

R3 is -(CH2VS(0)i-R7, -NH-SO2-R7, -(CHzVW-Rs, -NH-(CZi).R8, -NH- 
25 (CZi)-NR8, substituted aiyl, substituted Ci^alk/l, or substituted Ci.4aIkeDyl; 

R< is selected from H, halo, HET, -CN, NH2, NO2, alkyl, substituted alkyl, 
alkoxy, substituted aDcoxy, -NH-CO-HET, and -NH-CO-aiyl; 
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R7 is selected fix>m alkyl, substituted alkyl, ai^ subs^ted aiyl, ~N(Qi5)2, 
HET, and substituted HET; 

Re is H, alkyl, substituted aOcyl, aiyl, substituted aiyl, HET, substituted HET, 
QTcloaBcyl, substituted cycloaB^l; 



phenyl, or n^hthyl, eadi optionally substituted with 1-4 substituents independently 
selected from -F, -CI, -Br, -I, -OQw, -SQi$, -S(0)2Qi«, -S(0)Qi6, -OS(0)2Qi6, - 
C(=NQ,«)Q,6, -S(0)2-N=S(0)(Qx6)2, -S(0)2-N=S(Qi6)2, -SqO)Qi6, -NQ,«Q«, - 
C(0)Qi6. -C(S)Qi6, -C(0)0Q,6, -0C(0)Qi6, -C(0)NQ,6Q,6, -C(S)NQ,6Qi6, 

10 -C(0)C(Q,6)20C(0)Q;6, -CN, -NQi6C(0)Qi6, -NQ,6C(S)Qi6, -NQ,6C(0)NQi6Qi6, 
-NQ,6C(S)NQ,6Q,6, -S(0)2NQi6Qi6, -NQ,6S(0)2Qi6, -NQi6S(0)Qi6, -NQicSQw, - 
NO2, and -SNQi6Qi6- The alkyl, (^cloalky], and cycloalkeayl being fuiher optionally 
substituted with =0 or =S; 

Eadi Q16 is independent^ selected from -H, alkyl, and cycloallqrL The alkyl 

15 and cycloalkyl optionally including 1-3 halos; 



5 



Each Qi5 is independently H, alli^l, cycloalkyl, heterocycloalkyl, heteroaiyl. 



20 



W is O, S, -(CZ2)-, or -(CHZa)-; 
Zi is 0; 

Z2 is =0, =S , =N-OH, =N-0-alkyl, or =:N-0-substituted alkyU 
Z3 is -OH, -N=NH, -N=N-alkyl, -NH-alkyl, or -NH-substituted alkyl; 
iis O, 1, or 2; and 
kisO, 1, or2. 



38. 



The con^und of claim 1 having a formula XI 

R2 




25 



XI 



or a pharmaceutical^ acceptable salt thereof - 
wherein 



X =NH 
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Y = CO, C?-q=N-CN) or ^ 
X and Y together form an alkene, or C3-C5 cycloall^^ 
Riis-COOIt 

R2 is an electron withdrawing group; 
5 R5 is -<CH2)k-S(0)i-R7, -NH-SO2-R7, -(CHzK-W-R,, -NH-(CZ,)-R8, -NH- 

(CZi)-NR8, substituted aiyl, substituted Ci.4a]kyl, or substituted Ci^^BSkeayii 

R< is selected from H, halo, HET, -CN, NH2, NO2, alkji substituted alkyl, 
alkoxy, substituted alkoxy, -NH-CO-HET, and -NH-c6-2Dyl; 

R7 is selected from alkyl, substituted all^l, aiyl, substituted aiyl, -N(Qi5)2, 
10 HET, and substituted HET; 

Rs is H, allgrl, substituted aOQrl, aiyl, substituted aryl, HET, substituted HET, 
cycloalkyl, substituted cycloalkyl; 

Each Qi5 is independently H, aDg^ (^cloaSc^l, heta-bcycloaO^l, heteroaryl, 
phenyl, ornz^hthyl, each optionally substituted with 1-4 substituents independently 
15 selected from -F, -CI, -Br, -I, -OQw, -SQi6,'-S(0)2Qi6, -S(6)Qi6, -OS(0)2Qi6, 
-C(=NQw)Qi6, -S(0)2-N=S(0)(Qi6)2, -S(0)2-N=S(Qi6)2, -SC(0)Q,6, -NQwQw, 
.C(0)Qw, -C(S)Qi6, -C(O)0Qm, -0C(0)Qi6, -C(0)NQ,6Qi6, -C(S)NQi6Qi6, 
-C(0)C:(Qi6)20C(0)Qi6, -CN, -NQ,6C(0)Qi6, -NQ,6C(S)Qi6, -NQi6C(0)NQ,6Q,6, 
-NQi6C(S)NQ,6Qi6, -S(0)2NQ,6Qi6, -NQi6S(0)2Qi6, -NQi«S(0)Qi6, -NQ^SQw, 
20 -NO2, and -SNQwQk. The alkyl, cycloalkyl, and cycloalkenyl being furher optionally 
substituted with =0 or =S; 

Each Q16 is independent^ selected from -H, alkyl, and cycloalkyl. The alkyl 
and cycloalkyl optionally including 1-3 halos; 
W is 0, S, -(CZ2)-, or -(CHZ3)-; 
25 ZiisO; 

Z2 is =0, =S , =N-OH, =N-0-alkyl, or =N-0-substituted alkyl; 
Zs is -OH, -N=NH, -N=N-alkyl, -NH-alkyl, or -NH-substituted alkyl; 
i is 0, 1, or 2; and 
kisO, I, or2. 



30 



39. The compound ofclaiml, wherein Y is -CO-. 
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40. The compound ofclaiml, wherein R2 is balo,-CN, HET, sabstitttted 
HEX, aiyl, substituted aiyl, -(CO)-alkyl, -(CO)-substituted alkjd, -(CO)-aiyl, -(CO)- 
substituted aryl, -(CO)-0-a]kyl, -(CO)-O-substituted alkyl, -(CO)-O-aryl, -(CO)-O- 
substituted aryl, -OC(Z,^3, -C(Z^)3, -CiZ^r-O-QZ^j, -S02-C(Z^)3, -SOz-aryl, - 
CN(Qi7)2, -C(NQi7)Qn. -CH=C(Qn)2, -OC-Qn, in which each Zn and Zm is 
indqpendentfy H, halo, -CN, -NO2 -OH, or Ci.4alkyl optionally substituted widi 1 -3 
halo, -OH, NO2, provided that at least one of 2^ is halo, -CN, or NO2. 

41 . The coopound of claim 40, wherein R2 is Br, CI, F, I, -CN, foncyl, 
methoxyimino, hydroxyimino, -CHrhalo, CHrCN, phaayl, thienyl, pyrazinyl, 1- 
inetbyl-lH-pyrrol-2-yl, pyridin-2-yl, chlorophenyl, nitrophenyl, cyanophei^l, 
chlorotUenyl, methyhfaieiQd, fluorophei^l, (tnfluoroinethy)phenyl, di 
(trifiuoromethy)pheiQrl, difluorophenyl, dimethylisoxazofyl, dimethoxypyrimidinyl. 

42. The conqjound of claim 1 , wherein R5 is -NH2, -S02-NH-alkyl, -SO2-NH- 
substituted alkyl, -S02-NH-aryl, ^NH-SOj-aryl, -S02-NH-substituted aryl, -NH-SO2- 
substituted aryl, -SO2-NH-HET, -S02-NH-substituted HET, -SOrN(alkyl)(substituted 
alkyl), -S02-N(alkyl)(aiyl), -SOrN(alkyl)(substituted aiyl), -S02-N(alkyl)(HET), - 
S02-N(a]kyl)(substituted HET), -S-alkyl, -S-substituted alkyl, -0-alkyl, -O-aryl, -S- 
substituted aDcyl, -CH2-S-alkyl, -CH2-S-substituted alkyl, -(CH2)2-S-a]kyl, -(CH2)2-S- 
substituted alkyl, -C(0)-aiyl, -C(0)H, .C(0H)-aiyt -C(N.0CH3)-aiyl, -C(N-0H)-aryl, 
-C(0)-Cwcycloalkyl, -NH-C(0)-0-Cl-4alkyl, -NH-C(0)-aryl, -NH-C(0)-substituted 
aryl, -NH-C(0)-HET, -NH-C(0)-substituted HET, -NHC(0)NH-aiyl, -NHC(0)NH- 
substituted aryl, -NHC(0)NH-het, -NHC(0)NH-substituted het. 

43. Thejcon^ound of claim 42, wherein Rs is (diethy}an]iao)sulfonyl, (IH-indol-S- 
yl)aminosulfonyl, (fiirylinethylamino)sulfo]i34, (ethoxycarbonyl)-l-p^erazinylsulfonyl, 
pyridinylethylaminosulfon}^ (benzylainino)sulfonyI, (2-hydrovyr-l- 
methylethyQaminosulfonyl, (4-caiboxyanilino)sulfonyl, (3,4-dihydro-l(2HQ- 
quinoIinyl)sulfonyl, [2-(3,5-dimethoxyphenyl)ethyl]aiiiinosulfonyl, [(3S)-3- 
hydroxypyrrolidinyl]sulfonyl, (ethylaniIino)sulfonyl, (3,5-dimethoxyaniKno)sulfonyl, (2- 
hydroxy-2-phenyleth^)(methyl)an]ino]sulfonyl, (2,3-dihydro-lH-indol-l-yl)sulfonyl, 
(S-nietho]^-2,3-dihydro-lH-indol-l-yOsulfoD^(5-fluoro-2,3-dihydro-lH-indoI-l- 
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y^sulfoityl, (IH-benzinridazol-l-yOsulfony^^ (S-fhioro-lH-inl^l-yQsulfoiijd, (IH- 
mdol-l-yl)sulfoiorl, (6-fluoro-lH-mdol-l-yl)suIfoiiyl, (5-diloro-lH-mdol-l-yr)siilfonyl, 
(6-chloro-lH-ixidoH-yl)sulfonyl, (6-chloro-5-fhioro-lH-mdol-l-yl)sxilfoiiyl, (IH- 
pyrrol-l-yl)sulfonyl, (5-inethoxy-lH-mdoH-yl)su]fonyl, (lH-pyrrolo[2,3-b]pyridin-l- 
yl)sulfonyl, (5-hromo-2,3-dihydro-lH-indol-l-yl)sulfonyl, (3,3-dimethyl-2,3-dihydro- 
lH-mdol-l-yl)sulfonyl, (4-chlorophenyl)(methyl)animo]sulfonyl, benzyltfaio, 
methyI(pyridm-2-yl)ainino]su]f6nyl, (IH-indoM-yQsulfonyl, (pyrrolidin-l-yl)sulfonyl, 
(2-methylpyrroKdm-l-yl)sulfonyl, (morpholm-4-yl)sulfonyl, (piperidm-l-yl)siilfonyl, 
(methoxy-1 H-indol-1 -yl)sulfonyl, {methyl[(l R)- 1 -phenylethyI]animo} sulfonyl, 
{methyl[( 1 S)- 1 -phenylethyI]amino} sulfonyl, [(2-aimnophenyl)(inethyl)aniino]sulfonyl, 
(dipropylanmio)sulfonyl, benzylsul&nyl, (dipropylainmo)sul&nyl, 
(dipropylainmo)siilfinyl, [4-cUoro(niethyI)amlmo]sulfonyl, (pheDyltfaio)inethyl, 
beii2yloxy, 3-(ethyWiio), 05yridm-4-ylinethyl)thio, phenoxy, phenyWiio, (pyridin-4- 
ylmethyl)thio, benzylthio, (l-phenylethyl)thio, cyclopentylthio, cyclopentykulfinyl, 
benzoyl, hydroxy(phenyl)methyl, (methoxyimmo)(phenyl)niethyl, 
" (hydroxyiinino)(phenyI)inethyl, cyclopentyl^ 
(thien-2-ylacetyl)annii6, (mesitylcarbonyl)ammo, (1,3-benzodioxol-S- 
ylcarbonyQamino, 3-(2,4-dimetho3Q4}eiizoyl)annnp, (phenyll]iio)acetylaniino, 
(anilmocarbonyl)ammo, (2,4-difluorophenyl)animo carbonjdamino, (3- 
cyanophenyl)ammocarbonylanimo, (3-acetylphenyl)aininocarbonylainmo, - 
(trifhiorometho>or)phenylsiilfonylami^ (thien-2-ylacetyl)aniino, (5-nitro-2- 
furoyl)ainino, (5-cMoro-2-inetho3qphenyl)anmocarbonylaii^ (4- 
phenoxyphenyl)ammocarbonylainmo, (4-acetylphenyl)ainmocarbonyla]iik 
phenylethynyl, 2-plienylethyl, 4-Chloroplienyl, benzyloxy, phenoxy, alkylthio, phenyl, 
dflialophenyl, amino, acetylamino, benzoylamino, phenylacetylamino, 
methylsulfonylamino, phenylsulfonylamino, benzylsulfonylamino, benzyloxy, hydroxy, 
3-phenoxypropoxy, (2,3-dihydro-l,4-benzodioxm-2-yl)methoxy, qrclobutylmethoxy, 
(2,2-dmiethyH,3-dioxolan-4-yl)methoxy, 2,3-dihydroxypropoxy, cyclobutyloxy, 2- 
mcthoxy-l-methyletho3^j isoiwopo)^, cyclopropylmethoxy, cyclohexylmethoxy, 2- 
methoxyethoxy, tetrahydro-2H-pyran-2-yl-methoxy, (oxiran-2-yl)niethoxy, 2-hydroxy- 
3-isopropoxypropoxy, fiirylmethoxy, pentyloxy, phenylacetylamino, Benzoylamino, 
Acetylo3QW)etylaniino, cyclopentylcarbonylarabo, 6-Chloropyridin-3-ylcarbonylaniino, 
isoxazol-S-ylcaibonylamino, 2,4-difluorobeDzoyIammo, fluorpacetylamino. 
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AcetylammO) 4-Clili^phenylacetylainmo 4-iDetho}^henyli^ylainino, 
^clopentylacetylainino, S-fluorobenzoylammo, S-cyanophenylacetylamino, 
cyclohei^Icarbonylainmo, propionylammo, S-methoxy-S-oxopentanoylainino, 
Butyiylamino, 4-Bromobenzoylainmo, S-phenylpropanoylainino, phenoxyacetylammo> 

3- cyclopenty]^opanoylammo, S-methoxy-S-oxopropanoylamino, 2- 
etfaylhexanoylanmo, 3,4-dimethoxyphenylacetylamiiio, 3,5,S-trimethy]hexanoylainino, 
c^clopropylcarbcmylainmo, inetho3Q^acetylainmo, S-metlQ^Ibutaiioylamino, 
pentanoylainino, 4J,7-triinethyl-3-oxo-2-^xaWcyclo[22.1]hq)t-l-ylcar^^ 
Chloro(phenyl)acetylammo, Benzyloxyacetylamino, 3-ethoxy-3-oxopropanoylainino, 
l-Adamantylcarbonylainino, hexanoylamino, 2-phenylcyclopranolyamino, 2- 
phenylbutanoylamino, heptanoylamino, Acetyloxyphenylacetylamino, thieD-2- 
ylcarbonylanmo, 2-methyIbutanoylainm 

ethylbutanoylammo, octanoylamino, cyclobutylcarboBylaniino^ l,3-dioxo-l,3-dihydro- 
2H-isoi]idol-2-yl, Benzylthio, moipholm-4-yl5iilfonyIbenzoylainino, lH-indol-2- 
ylcarbonylamino, 1 -methyl- lH-indol-2-ylcarboiiylainmo, 5-phenylisoxazol-3- 
ylcarbonylammo, S-phaiylpentanoylamino, 4-phenyIbutanoylaniino, 4-(4- 
metho^^henyQbulaaoylamino, 2-CHorophenylacetylaniko, 2,4- 
dichloropheitylacetylanimo, 3,4-dic^ 

Chlorophenylacetylaxnino, 3-(tnfiuoromethyl)phenylac€tylanmio, 3- 
methylphenylacetylamino, 4-tert-Butylphenylacetylaniino, 3- 

methoxyphenylacetylamino, 2-methoxyphenylacetylainmo, 2-niethylphenylacetylamino, 

4- (trifluoromethyl)phcnylacetylainino, 4-isopropylphenylacetylanimo, 4- 
melliylphenyhcetylanimo, 4-fluor^^ 

(trifluoroiiiethyl)phenylacetylannno, 3-fluorophenylacetylaniino, 
phenyhhioacetylamino, naphthylacetylamino, naphthyloxyacetylamino, 2- 
propoxybenzoylamino, tetrahydrofuran-3-ylcarbonylamino, 1- 
xnethylcyclopropylcarbonylamino, 4-ethoxyphenylacetylanrino, l-Benzothien-3- 
ylacetylaminOy l,r-Biphenyl-4-ylcarbonylainmo, 4-ButoxybenzoylaiTimo, 2-(2- 
phenyIethyl)benzoylainino, l,r-Bq)henyl*2-ylcarbonylanimo, 4- 
(ethylthio)benzoylainmo, 2-(n)ethylsiilfonyl)brazoylainmo, 2,6- 
dichloropheaylacetylamino, l,r-B5)henyl-4-ylacetylainmo, l,3-Benzodioxol-5- 
ylacetylamino, 3,3-dimethyIbutanoylamino, thien-2-ylacetylaiTrino, 3-methyl-5- 
phenyli50xazol-4-ylcarbonylaniino, [2-(2-methoxyethoxy)etho3^]ace1ylanmio, (2- 
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lqrdro}^benzoyl)aj^io> prolylanmo, (3-niethylisoxazoI-S-yl]^l^tylanm aiid4- 
Azido-S-iodobenzoylaznmo. 

44. The compound of claim 1, wherem is H, halo, -CN, NH2, NO2, meAyl, 
methojQ^, -(CH2)2-OH, moiphoUnyl, and -(CH2)2-0-CO-CH3. 

45. A coiiQ)oiind selected from 
S-cyano-2-[(lH-indol-2-ylcarbonyl)an]ino]beDzoic add; 
5-cyano-2-{[(5-niethoxy-lH-indol-2-yl)carbonyl]amino}be acid; 
2-( {[5-(benzyloxy)-l H-indol-2-yl]carboityl} amino)-5-cyanobeQzoic acid; 
5-cyano-2-{[(l-methyl-lH-indol-2-yl)cart)onyl]ammo}benzoic acid; 

2-( {[6-(ben2yloxy)- 1 H-indol-2-yl]carbonyl} ammo)-5-cyanoben2oic acid; 

2- {[(7-chloro- 1 H-indol-2-yl)carbonyl]amino} -5-cyanobenzoic acid; 

5-cyano-2- {[(4-methoxy-l H-indol-2-y^carbonyl]amino} benzoic acid; 

S-bromo-2- {[(1 -methyl- lH-indol-2-yl)carfoonyl]amino}benzoic acid; 

2-{[(6-chloro-lH-indol-2-yl)carbonyl]amino}-5-cyanobenzoic add; 

2-{[(l-ben2yHH-indol-2-yl)carbonyl]aniino}-5-cyanobenzoic acid; 

S-cyano-2-{[(l-ethyl-lH-indol-2-yl)carbonyl]amino}benzoic acid; 

5-cyano-2-({[7-(phenylsulfonyl)-lH-indol-2-yl]carboityl}anmno) ad<t 

2-{[(l-aI]yl-lH-indol-2-yl)carbonyl]amino}-5-cyanobenzoic acid; 

5-cyano-2-( {[1 -(cyclohexylmethyl)-! H-indol-2-yl]carbonyl} amino)benzoic acid; 

5-cyano-2-( {[ 1 -(2-methoxyethyl)-lH-indol-2-yl]carbonyl} amino)ben2oic add; 

5-cyano-2-{[(l-pentyHH-indol-2-yl)carbonyI]amino}ben2oic add; 

2-{[(l-butyl-lH-indol-2-yl)carbonyl]an3iDo}-S-cyanobenzoicacid; 

5-cyano-2- {[(1 -propyl-lH-indol-2-yl)carbonyl]amino} benzoic adc^ 

5-chloro-2- {[(1 -propyl- lH-indol-2-yl)carbonyl]aniino}benzoic acid; 

2-{[(l-butyl-lH-indol-2-yl)carbonyI]amino}-5-chlorobenzoic add; 

5-chloro-2-{[(l-pentyl-lH-indol-2-yI)carbonyl]amino}benzoic acid; 

5-chloro-2-( {[l-(2-methoxyethyl)-lH-indol-2-yl]carbonyl} amino)benzoic add; 

5-chloro-2-( {[ 1 -(cyclohexylmethyl)- 1 H-indol-2-yl]carbonyl} amino)benzoic acid; 

. 2-{[(l-allyl-lH-indol-2-yl)carbonyI]amino}-S-chlorobenzoic acid; 

2- {[(l-allyl-lH-indol-2-yl)carbonyl]ainino}-5-bromobenzoic add; 

5-bromo-2-( {[ 1 -(cyclohexyhnethyl)- 1 H-indol-2-yl]carbonyl} amino)benzoic acid; 

5-bromo-2-( {[1 -(2-methoxyethyl)- lH-indol-2-yl]carbonyl} amino)benzoic acict 
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5-bronK>-2-{[(l-p^^l-lH-indol-2-yl)carbonyl]a^ 
5-faron]0-2-{[(l-lnrtyl-lH-mdol-2-yl)caitK>i]yl] acid; 
5-faromo-2-{[(l-propyl-lH-mdoI-2-yl)ca2tonyl]ainiQo}be^ 
2-{[(l-benzyl-lH-mdol-2-yl)carbonyl]animo}-5-chlorobei^ acid; 
2-{[(l-benzyl-lH-mdol-2-yl)carbonyl]animo}-5-hroii^ acid; 
S-faromo-2- {[(1 -isopropyl-1 H-mdol-2-yl)carbonyl]ainmo} benzoic acid; 
S-cyano-2-{[(l-isopropyl-lH-indol-2-yQcarboiQrl]an^ 
5-cUoro-2-{[(l-iDeti]yl-lH-indoI-2-yl)caibonyl]ainm acid; 
5-chloro-2-{[(l-isobutyl-lH-mdol-2-yl)caibonyl]aim acid; 
5-hroino-2- {[(1 -isobutyl- 1 H-mdol-2-yl)carbonyl]aniino} benzoic acid; 
5-c7ano-2-{[(l-i5obutyl*lH-indol-2-yl)carbonyl]amino}benzoic acid; 
5-cyano-2-( {[ 1 -(3-phcnylpropyl)- 1 H-mdol-2-yl]carbonyl} aniino)benzoic acid; 
5-chloro-2-( {[1 -(3-phenylpropyl)-lH-mdol-2-yl]carbonyl} amino)benzoic acitt 
5-bromo-2-( {[1 -(3-phenylpropyl)- lH-indol-2-yl]carbonyl} ainino)benzoic acid; 
5-chloro-2-( {[7-(phenylsxilfonyl)- 1 H-indol-2-yl]carbonyl} aniino)benzoic acid; 
5-bromo-2-( {[7-(phenylsulfonyl)- 1 H-indol-2-yl]carbonyl} araiao)benzoic add; 
5-q^o-2-({[l-niethyl-7-(phenylsulfonyl)-lH-indol-2-y^^ add; 
5-bromo-2-({[l-nietltyl-7-(phenylsiilfonyl)-lH-^ 
add; 

5-chloro-2-( {[ 1 -methyl-7-(phenylsulfonyl)- 1 H-indol-2-yl]carbonyl} ainino)benzoic 
acid; 

S.cyano-2-[( {7-[(phenylacetyl)an]ino]-l H-indol-2-yl} carbonyl)an)ino]baizoic add; 
2-( {[7-(benzoylainmo).r lH-indol-2-yl]carbony an]ino)-S-cyanobenzoic acid; 
2-{[(7-{[(acetyloxy)acetyl]anmio}-lH-indol-2-yl)carbonyl]anm 
acid; 

5-cyano-2-[( {7-[(cyclopentylcarbonyl)anmo] • 1 H-indol-2-yl} carbonyl)ainino]benzoic 
acid; 

2- {[(7-anfiino-lH-indol-2-yl)carbonyl]amino} -S-cyanobenzoic acid; 
2- {[(7- {[(6-chloropyridin-3-yl)carbonyl]ainino} - 1 H-indol-2-yl)carbonyI]aniino} -5- 
cyanobenzoic add; 

5-cyano-2-[( {7-[(isoxazol-5-ylcarbonyl)aniino]-l H-indol-2-yl} carbonyl)amino]benzoic 
acid; 
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5-cyaiio-2-[( {7-[(2j4-difluoroben2X)yQainino]- 1 H-indol-2-yl} carboityl)aniino]beiizoic 
acid; 

5-cyano-2-[({7-[(fluoroacetyl)ammo]-lH-mdol-2-^^^ 
2-({[7-(acetyIammo)-lH-mdol-2-yl]carbonyl}aiiiino)-5 acid; 
2- {[(7- {[(4-cUorophenyl)acetyl]aniino} -1 H-indol-2-yI)carbonyl]aniino} -5- 

cyanobenzoic acid; 
5-q^o-2-{[(7-{[(4-mBtho3^henyl)acetyl]anxino}- 

yl)carbonyl]aii]ino} benzoic acid; 
5-cyano-2-[( {7-[(cyclopentylacetyl)amino]- 1 H-indol-2-yl} carbonyl)ainino]benzoic 

acid; 

5-cyano-2-[({7-[(3-fluoroben2oyl)ainmo]-lH-indol-2-^^^ acid; 
5-c^o-2-[({7-[(cyclohexylcarboiQ^l)ainino]"lH^ 
acid; 

5-cyano-2-( {[7-(propionylainino)-lH-indol-2--yl]carbonyl} ainino)ben2oic add; 
5-cyano-2-[( {7-[(5-methoxy-5-oxopentanoyl)ainino]-lH-indol-2- 

yl}carboiiyl)annno]benzoic aci(^ 
2-({[7-(bu^^lanrino)-lH-indol-2-yl]carbonyl}aixm acid; 
2-[({7-[(4-br<Hnobeiizoyl)aiinno]-lH-indol-2-y^^ acict 
5-q^o-2-[( {7-[(3-phenylpropanoyl)aniino]-l H-indol-2-yl}carbonyl)anim 

acid; 

5-cyano-2-[( {7-[(phenoxyacetyl)ainmo]-lH-indol-2-yl} carbonyl)ammo]ben2oic aci^ 
5-cyano-2-[({7-[(3-cyclopentylpropanoyl)aniino]-lH-ind^^ 

yl}carbonyl)ainino]benzoic acid; 
5-cyano-2-[( {7-[(3-methoxy-3-oxopropanoyl)aniino]-'lH-indol-2- 

yl}carbonyl)amino]benzoic acid; 
5-cyano-2-[({7-[(2-ethylhexanoyl)amino]«lH-indol-2-yl}carbonyl)anm 
5-cyano-2-{[(7- {[(3,4-diniedioxyphenyl)acetyl]aniino}-lH-indol-2- 

yl)carbonyl]an]iiio}beDzoic acid; 
5-cyano-2-[({7-[(3,5,5-triinethylhexanoyl)ainmo]-lH^ 

yl} carbonyl)aniino]ben2oic acid; 
5-cyano-2-[( {7-[(cycl6propylcarbonyl)aniino]- 1 H-indol-2-yl} carbonyl)aiiiino]benzoic 

acid; . . 

S-(7ano-2-[({7-[(metho3Q^acetyl)an]mo]-lH-indol-2-yl}carbony 
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5-cyano-2-[({7-[(3-niethyIbutanoyOanrino]^ 
acid; 

5-cyaiio-2-( {[7-(pentanoylammo)- 1 H-mdol-2-yl]carbonyl} ammo)benzoic acid; 
5.cyano-2- {[(7- {[(4,7,7-trimethyl.3-oxo-2.oxabi^^^ 

yl)carbonyl]ainmo}-*lH-indol-2-yl)carbonyI]ai}mio}b^^ acid; 
2-{[(7-{[cUoro(phenyl)acetyl]ainmo}-lH-mdol-2-y^ 

acid; 

2- {[(7- {[(benzylo>Q^)acetyl]ainino} - 1 H-indol-2-yl)carbonyl]ammo} -S-cyanobenzoic 



yl}carbonyQaxnmo]benzoic acid; 
2-[( {7-[(l -adainantylcarbonyl)ainino]- 1 H-indol-2-yl}carbonyl)ainmo]-5-cyaiiobenzoic 
acid; 

5-cyano-2-( {[7-(hexanoylaixmo)-lH-mdol-2^^^^ acid; 



2- {[(7- {[(acetyloxy)(phenyl)acetyl]animo}-lH-indol-2-y^ 

cyanobenzoic acid; 
5-cyano-2- { [(7- {[(2-phenylcyclopropyl)carboiiyl]aniino} - 1 H-indol-2- 

yl)carbonyl]ainmo}benzoic add; 
5-cyano-2-[({7-[(thien-2-ylcarbonyl)amino]-lH-mdol-2-yl}c^ 

acid; 

5-cyano-2-[( {7-[(2-methyIbutanoyl)amino]- 1 H-mdol-2-yl} carbonyl)amino]ben2oic 
acid; 

5-^cyano-2-[( {7-[(8-metho3^-8-oxooctanoyl)ainmo]- lH-indol-2- 

yl}carbonyl)ainino]benzoic acid; 
5-cyano-2-[({7-[(2-ethyIbutanoyl)anTino]-lH-indol-2-y^^ 
5-cyano-2-( {[7-(octanoyiamino)- lH-indol-2-yl]carbonyl} ammo)beiizoic acid; 
5-cyano-2-[( {7-[(cyclobutylcarbonyl)ainino]- 1 H-mdol-2-yl} carbonyl)aiiiino]benzoic 

acid; 

5-cyano-2-({[7Kl3-dioxo-l,3-dihydro.2H-isomdol-2-yl^^ 
yl]carboiQrl}anmio)beiizoic add; 



add; 

5-cyano-2-[({7-[(3-etho>Qr-3-oxopropanoyl)ainmo]-lH-mdd^ 



5-cyano-2-[( {7-[(2-phcnyIbutanoyl)amino]-lH-indol-2-yl}carbonyl)ainm 
add; 

5-cyano-2-( {[7-(hqitanoylanmo)-lH-mdol-^^ 
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2< {[7-( {[2-(ben2;^o)-l ,3-thiazol-4-yl]carb^^ 

yl]carbonyl}ammo)*S-cyanobeDZoic acid; 
5-cyano-2- {[(7- {[3-(morpholin-4-ylsulfonyl)benzoyl]ainmo} -1 

yl)carbonyl]ainino}benzoic acid; 
5-cyano-2-[({7-[(lH-mdol-2-ylcarbonyl)ammo]-lH-indot^^ 

yl}carbonyl)aiiiinoibeiizoic acid; 
5-cyano-2- {[(7- {[(1 -methyl- 1 H-indol-2-yI)carboityy 

yl)carbonyl]ainiao}benzoic acid; 
5-cyano-2- {[(7- {[(5-phenylisoxazol-3-yl)carbonyl]ainmo} - 1 H-iQdol-2- 

yl)carbonyl]ammo}ben2oic acid; 
5-cyano-2-[( {7-[(S-phenylpentanoyl)ainino]*-l H-iDdol-2-yl} carbonyl)anmo]benzoic 

acid; 

5-cyano-2-[({7-[(4-phei^]butanoyl)aniino]-lH-mdol-2-yI}c^^ 
acid; 

5-cyaiio-2- {[(7- {[4-(4-methoxyphenyl)butanoyl]aniino} - 1 H-indol-2- 

yl)carbonyl]aniino}benzoic acid; 
2- {[(7- {[(2-(Morophenyl5ac^l]ainmo} -IH-indoW^^ 

cyanobenzoic acid; 
5-cyano-2- {[(7- {[(2,4-dicUorophenyl)acetyl]amino} --1 H-indol-2- 

yl)carbonyl]aiTiino}benzoic acid; 
5-cyano-2- {[(7- {[(3 ,4-dichlorophenyl)acetyl]amino} - 1 H-indol-2- 

yl)carbonyl]an]i2io}benzoic acid; 
2- {[(7- {[(3-chlorophenyl)acelyl]ainino}-lH-indol-2-yl)carbony 

cyanobenzoic add; 
5-c3^o-2-( {[7-( {[3-(trifluoromethyl)phenyl]acetyl} amino)- 1 H-indol-2- 

yl]carbonyl}amino)benzoic acid; 
5-cyano-2- {[(7- {[(3-methylphenyl)acetyl]amino} -lH-indol-2- 

yl)carbonyl]amino}benzoic acid; 
2-{[(7-{[(4-tert-buty^phenyl)acetyl]aniino}-lH-mdol-2-yl)caA 

cyanobenzoic acid; 
5-cyano-2- {[(7- {[(3-methoxyphenyl)acetyl]amino} - 1 H-indol-2- 

yl)carbonyl]amino} benzoic acid; 
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yQcarbonyljammo} benzoic acid; 
5-cyano-2-{[(7-{[(2-methylphenyl)acetyl]anm 

yl)carbonyl]aiiiino} benzoic acid; 
5-cyano-2-({[7-({[4-(trifluoroinethyl)phenyl]acetyl}aniino)-lH-^^ 

yl]carbonyl}ainino)benzoic add; . 
5-cyanQ-2-{[(7-{[(4-isopropylphcnyl)acetyl]anmo}-lH-inM^ 

yl)carbonyl]aniino}benzoic add; 
5-cyano-2- {[(7- {[(4-metbylphenyl)acetyl]aitimo} -lH-indol-2- 

yl)carbonyl]animo} benzoic acid; 
5-cyano-2- {[(7- {[(4-fluorophenyl)acetyl]ainmo} -1 H-indol-2- 

yl)carbonyl]ammo}benzoic add; 
5-cyano-2-({[7-({[2-(trifluoromethyl)phenyl]acetyl}aiT^ ^ 

yl]carbonyl}ainmo)benzoic acid; 
5-cyano-2- {[(7- {[(3-fluorophenyl)acetyl]ammb}- lH-indol-2- 

yI)carbonyI]ammo}benzoic add; 
5-cyano-2-{[(7-{[(phenylthio)acetyl]aiiimo}-lH-indol-2-^^^ 

acid; 

5-cyano-2-[( {7-[(2-naphthylacetyl)amino]-lH-indol-2-yl}carbonyl)ai^ acid; 
5-cyano-2-[( {7-[( 1 -naphthylacetyl)amino]- 1 H-indol-2-yl} carbonyl)aniino]benzoic acid; 
5-cyano-2- {[(7- {[(2-naphthyloxy)acetyl]aniino} - 1 H-indol-2- 

yl)carbonyl]aix]ino}benzoic acid; 
5-cyaiio-2-[({7-[(2-propoxybcnzoyl)animo]-lH-indol-2-yl}c^^ 

add; 

5-cyano-2-[( {7-[(tetrahydrofuran-3-ylcarbonyl)animo]- lH-iadol-2- 

yl}carbonyl)ainino]benzoic acid; 
5-cyano-2- {[(7- {[(1 -iiiethylqrclopropyl)carbonyl]ainino} - 1 H-indol-2- 

yl)carbonyl]aniino} benzoic add; 
5-cyano-2- {[(7- {[(4-ethoxyphenyl)acetyl]an]ino}-lH-indol-2- 

yl)carbonyl]animo}benzoic add; 
2-[( {7-[( 1 -benzothien-3 -ylacetyl)anrino]- 1 H-indol-2-yl} carbonyl)amino]-5- 

cyanobenzoic acid; 
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2-[({7-[(l,r-bq3hcnyl-4-ylcarbonyl)aiim 
cyanobenzoic acid; 

2-[( {7-[(4-butoxybenzoyl)anrino]- 1 H-mdol-2-yl} carbonyl)amino]-5-cyanoben2oic 
acid; 

5-cyano-2- {[(7- {[2-(2-phenylethyl)bcnzoyl]ainino} - 1 H-indol-2- 

yl)carbonyl]animo}beiizoic add; 
2-[({7-[(l,l-bq)heiorl-2-ylcarbonyl)anmo]-lH-^^ 

cyanobenzoic add; 
5-cyano-2- {[(7- {[4-(ethyltWo)benzoyl]anmo}-lH-indol-2-yl)carbonyl]anm 

add; 

5-cyano-2- {[(7- {[2-(methylsiilfonyl)benzoyl]aniino} - 1 H-indol-2- 

yl)carbonyl]anihio}benzoic ad<^ 
5-cyano-2- {[(7- {[(2,6-dicUorophenyl)acetyl]aiiiino} -lH-indol-2- 

yl)carbonyl]aniino} benzoic acid; 
{7-[( 1 , r-biphenyl-4-ylacetyl)aniino]- 1 H-indol-2-yl} carbony^^ 

cyanobenzoic add; 
2-[({7-[(l,3-bai2odioxol-5-ylacetyl)aniino]-lH-indol-2-yl}car^ 

cyanobenzoic add; 
5-cyano-2-[({7-[(3,3-diniethyIbutanoyl)anmo]-lH-indol-2-yl}carbony^^ 

add; 

5-c^ano-2-[( {7-[(thien-2-ylacetyI)anuno]-lH-indol-2-yl}carbonyl)anm acid; 
5-cyano-2- {[(7- {[(3-metl]yl-S-phenylisoxazol-4-yl)carbonyl]aniino} - 1 H-indoI-2- 

yl)carbonyl]aniino}benzoic acid; 
5-cyano-2-( {[7-( {[2-(2-methoxyethoxy)ethoxy]acetyl} amino)- IH-indoW^ 

yl]carbonyl}ainmo)ben2oic add; 
5-cyano-2-[({7-[(2-hydroxybenzoyl)anmno]-lH-indol-2-yl}carbonyl)a^ 

acid; 

5-<7ano-2-( {[7-( {[4-(trifluorometiio>Q^)phenyl]sulfonyl} amino)- 1 H-indol-2- 

yl]carbonyl}amino)benzoic add; 
5-cyano-2-( {[7-(prolylainino)-lH-indol-2-yl]carbonyl}amino)benzoic acid; 
5-cyano-2- {[(7- {[(3-methylisoxazol-5-yl)acetyl]amino} - lH-indol-2- 

yl)carbonyl]anmno} benzoic acid; 
2-[( {7-[(ben27]5u]fonyI)amino]-lH-indol-2-yl}carbonyl)anm add; 
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5-cyano-2- {[(1 -iiietEyl-7- {[3-(niorpholm-4-ylsulfonyOben2o;^^ 
yl)carboDyI]anmio}benzoic acid; 



acid; 

5-cyano-2-{[(l-methyl-7- {[(l-inethyl-lH-indol-2-yl)carbonyl]ainino}- 

yl)carbonyl]ainmo}benzoic acid; 
2-( {[6-(benzyloxy)- 1 -methyl- 1 H-mdol-2-yljcarbonyl} ainmo)-5-cyanoben2oic acid; 
5-cyano-2-{[(6-methoxy-l-niethyl-lH-indol-2-yl)carbonyl]ai^ acid; 
5-cyano-2-[( { 1 -methyl-7-[(TnoTpholin-4-ylcarbonyl)ai^ 

yl}carbon^aiiiino]beazoic acid; 
5-cyano-2-( {[1 -niethyl-7-( {[(tetrBfaydrofui3n-2-ylmethyl)anu^ amino)- 1 H- 

indol-2-yl]carbonyl}ammo)ben2oic acid; 
5-cyaiio-2- {[(7-hydroxy- 1 -methyl-1 H-indol-2-yl)carbonyl]amino}benzoic acid; 
2-{[(7-{[(ben2ylamino)carbonyl]amino}-l-methyl-lH-indoW 

cyanobenzoic acid; 

5-cyano-2-( {[7-( {[(2,3-dihydroxypropyl)amino]carbonyl} amino)-! -methyl-lH-indol- 

2-yl]carbonyl}amino)beiizoic acid; 
1 -[ {[(2- { [(2-carboxy-4-cyanophenyl) amino] carbonyl} - 1 -methyl- 1 H-indol-7- 

yl)amino]carbonyl} (methyl)amino]- 1 -deojQdiexitol; 
5-cyano-2-( ([7-(2,3-diltydro-l ,4-benzodioxin-2-yImetho^^ 

yl]carbonyl}amino)benzoic acid; 
2-( {[7-(benzyIoxy)-lH-indol-2-yl]carbonyl}amino)-5-cyanobeii2oic acid; 
5-cyano-2-( {[1 -methyl-7-(3 -phenoxypropoxy)- 1 H-indol-2-yl]carbonyl} amino)benzoic 

acid; 

5-C3^o-2-({[7-(cyclobutylmethoxy)-l-methyl-lH-indol-2-yl]carbonyl}a 
add; 

5-cyano-2-( {[7-(2-fiirylmethoxy)- 1 -methyl- 1 H-indol-2-yl]carbonyl} amino)benzoic 
acict 

5-cyano-2-{[(7.{[(4S)-2,2-dimethyl-l,3.dioxolan-4.yl]methoxy}-l-methyl-^ 
2-yl)carbonyI]amino}benzoic acid; 



5-cyano.2-{[(7-{[(4-fluorophenyl)acetyl]amino}-l-methyl-lH-indol-2 
yl)carbonyl]amino}benzoic acid; 
5 5-cyano-2-[( {7-[(fluoroacetyl)amino]- 1 -methyl-lH-indol-2-yl} carbonyl)ammo]ben2oic 
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yQcaibonyl]animo}benzoic acid; 
5-cyano-2-( {[7-(cyclobutyloxy)-l -methyHH-mdol-2-yl]carbonyl} ainino)ben2oic acid; 
5-(ry^o-2-({[7-(2-methoxy-l-methylethoxy)-l-meth 

yl]carbonyl}ananno)beii2oic acid; 
5-cyano-2- {[(7-isoprop03^-l -methyl-l H-indol-2-yQcarbonyl]aii]ino}be^ acid; 
2-({[7-(ben27loxy)-l-methyl-lH-indol^^^ 
2-{[(6-sec-butoxy-l-methyl-lH-indol-2-yl)carbonyl]ari^ 
2- { [(6-butoxy- 1 -methyl- 1 H-indol-2-yl)carbonyl]amino} -5-cyanobenzoic acid; 
5-cyano-2-( {[7-(cyclohe3Qrlmethoxy)-l -methyl- lH-indol-2-yl]carb^ amino)benzoic 

acid; 

5-cyano-2-({[7-(cyclopropylmetho3^)-l-methyl-lH-indol-2- . 

yl]carbonyl}amino)benzoic acid; 
5-cyano-2-({[l-methyl-7-(tetrahydro-2H-pyran-2-ylmethoxy)-lH-indol-2^ 

yl]carbonyl}amino)ben2oic acid; 
5-cyano-2-({[l-methyl-7-(pentyloxy)-lH-indol-2-yl]carbonyl}aim acid; 
5-C7ano-2-({[7-(2-methoxyethoxy)-l-methyl-lH-indol-2-yl]carbony^^ 

add; 

5-cyano-2-( {[7r(2-hydroxy-3-isopropo3gpropoxy)-l -methyl-lH-indol-2- 

yl]carbonyl}anuno)benzoic acict 
5-cyano-2-[({l-methyl-7-[2-(methylthio)ethoxy]-lH-indol-2- 

yl}carbonyl)ainino]benzoic acid; 
2-[({7-[(4-azido-3-iodobenzoyl)amino]-l-methyl-lH-indol-2-yl} 

cyanobenzoic acid; 

5-cyaiio-2-[( {7-[(3-cyanobenzoyl)amnio]-lH-indol-2-yl} carbonyl)amino]benzoic acid; 
5-cyaiio-2-[( { 1 -methyl-6-[2-(trifluoromethyl)phenyl]- 1 H-indol-2- 

yl}carboiq4)amino]benzoic acid; 
5-cyano-2-({[l-methyl-6-(23,4-trimethoxyphenyl)-lH-indol-2- 

yl]carbonyl} amino)bCTZoic acic^ 
5-iodo-2-{[(l-methyl-lH-indol-2-yl)carbonyl]amino}ben2oic acid; 
2-( {[4-(ben2ylsulfanyl)-2-pyridinyl]carbonyl} amino)-5-bromoben2oic acid; 
2-({[6-(ben2ylsul&nyl)-2-pyridinyl]carbonyl}amino)-S-t^^ acid; 
S-bromo-2-( {[3-cUoro-5-(trifluoromethyQ-2-pyridiiQrl]carbonyl} ammo)benzoic acid; 
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5-hromo-2-[(pyndiff2-ylcarbonyl)ainmo]be^ acid; 
SAsrorno-l-iliSAsfot^^ acid; 
S-bronio-2-[(qu2nolin-2-ylcarbonyI)animo]bCTZoic add; 
5-hromo-2-{[(6-broniopyridm-2-yl)carbonyl]ainmo}beii2^ acid; 
2-{[(3-benzoy]^yridm-2-yl)carbonyl]ainino}-5-bromobenzoic acid; 
2-{[(6-broniop>Tidm-2-yl)carbonyl]ammo}-S-cym add; 
5-qrano-2-[Q}yridin-2-ylcarbonyQainmo]b^ acid; 
S-cyano-2-[(qumo]iD-2-ylca]i)onyl)aiDmo]be^ add; 
5-cyano-2-{[(2-phenylfuro[2,3-c]pyridin-5-yl)carbon^^^ 
5-cyano-2- {[(3-methylfuro[2,3-c]p)ddm-5-yl)carbonyl]a acid; 
2-({[4-(beiizylo^)pyridin-2-yl]carbonyl}ainm add; 
S-faroiiK)-2-{[(4-cUoro-l-oxidopyridm-2-yl)carbonyl]ai^ acid; 
2-({[4-(benzyloxy)pyndk-2-yl]carbonyl}ainino)-5-cyan add; 
2-( {[4-(benzyloxy)- 1 -oxidopyridin-2-yl] carbonyl} ainino)-5-hromobenzoic ad^ 
2-( {[4-(benzyhhio)- 1 -oxidopyridin-2-yl]carbonyi} ainino)-5-bromobenzoic acid; 
S-C7ano-2-[(isoqumolm-3-ylcarbonyl)aiimio]benzoic add; 
5-broim-2-[(quinoxalin-2-yIcarbonyl)anm acid; 
5-i3r6mo-2^{[(^^ add; 
5-cyaao-2-[(p>Tazm-2-ylcaibonyl)animo]benzoicacid; 
2-( {[5-(benzyltMo)pyrazin-2-yl]carbonyl}animo)-5-cyanoben2oic acid; 
2-( {[5-(benzylthio)pyraziQ-2-yl]carbonyl} animo)-5-broinobcnzoic acid; 
2-( {[6-(ben^lthio)pyra2in-2-yl]carbonyl} ainino)-5-cyanobenzoic acid; 
2-( {[6-(benzylthio)pyrazm-2-yl]carboii}i} animo)-S-bromobeDZoic acid; 
2-({[5-(butykhio)pyrazb-2-yl]carbonyl}animo)-5-cym add; 
5-bromo-2-( {[5-(sec-butylthio)pyra2in-2-yl]carbonyl} ainmo)beiizoic acid; 
5-bromo-2-({i5-(butyltliio)pyrazin-2-yl]carbonyl}anm^ add; 
2-({[5-(butyltMo)pyrazin-2-yI]carbonyl}anmo)-5-^^ acid; 
S-bromo-2-({[S-(peDtyltfato)pyrazin-2-3d]carb6^^^^ add; 
5-broino-2-( {[5-(hexylthio)pyra2in-2-yl]carboiiyl} aniino)bcnzoic add; 
2-( {[5-(sec-butylthio)pyraziD-2-yl]carbonyl} arnino)-5-cyanobenzoic add; 
5-cyano-2-( {[5-(pentylthio)pyrazin-2-yl]carbonyl} amino)benzoic add; 
5-<7ano-2- {[(5- {[3-(2-inetfioxyethoxy)propyl]thio} pyrazin-2- 
yl)carbonyl]aznino}beiizoic add; 
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5-cWoro-2-({[5-(pent3dthio)pyrazm-2-yl]car^ acid; 
5-qfano-2-({[5-(hex3dthio)pyra2m-2-yl] add; 
5-chloro-2-( {[5-(hexylthio)pyrazm-2-yl]carbonyl} aniino)benzoic acid; 
2-( {[5-(sec-butylthio)pyrazm-2-yl]carbonyl} ammo)-5-chloroben2oic acid; 
5-hromo-2- {[(5-methoxypyra2in-2-yl)carbonyl]axnmo} benzoic acid; 
5-cyano-2-( {[5-(2-phenylethyl)pyrazm-2-yl]carbonyl} ainino)ben2oic acid; 
5-bronK)-2-{[(5-{(B)-2-[(4S)-2,2-dimethyl.l,3.dioxolm 

yl)carbonyl]amino}bcnzoic acid; 
5-cyano-2-( {[5-(isopaityhhio)pyrazin-2-yl]carbonyl} ainino)benzoic add; 
5-(7ano-2-( {[5-(isobutylthio)pyra2in-2-yl]carbonyl} aniino)benzoic acid; 
S-cyano-2-{[(Srmethoxypyrazm-2-yl)carbonyl]an]ino}beii^ add; 
5-c^ano-2-( {[5-(hexylo:gr)pyra2m-2-yl]carboi]yl}amino)beM acid; 
5-cyano-2-[({5-[2-(trifluoromethy])phenyl]pyrazin-2-yl}car^^ 
5-cyano-2-[( {5-[(4-inetho3Q^benzyl)thio]pyrazm-2-yl} carbonyl)ainino]ben2oic add; 
5-cyano-2-( {[5-(2-fluorophenyl)pyrazin-2-yl]carbonyl} amino)benzoic acid; 
5-hromo-2-{[(5-{(E)-2-[(2S)-l,4-dioxaspiro[4.5]dec-2-yl]cthc^^^ 

yQcarbonyl]anmio}beiizoic aci^ 
5-cyano-2-( {[5-(2-niethylphenyl)pyrazin-2-yl]carbo^^ add; 
5-cyano-2-( {[5-(23,4-lTimethoxyphenyl)pyra2m-2-yl]carbon^ amino)benzoic acid; 
5-cyano-2-( {[5-(nonylthio)pyrazin-2-yl]carbonyl} aniino)benzoic acid; 
5-cyano-2-( {[5-(octylthio)pyTazin-2-yl]carbonyl} ainino)bmzoic add; 
5-cyano-2-( {[5-(6-metho3Qpyridin-3-yl)pyra2m-2-^^^ acid; 
5-cyano-2- {[(5-phenylpyrazin-2-yl)cartx)nyl]amm 

5-cyano-2-[( {5-[4-(methylsulfonyl)phenyl]pyra2in-2-yl} carbonyl)amino]beiizoic acid; 
5-.cyano-2-( {[5-(3,5-dimethylisoxazoM-yl)pyrazin-2-yl]carbonyl} amino)benzoic acid; 
5-cyano-2-({[6-(hexylthio)pyridazm-3-yl]carbonyl}aiiiino)benzoic add; and 
S-cyano-2-[( {6-[2*(trifluoroniethyl)phenyl]pyridazin-3-yl} carbonyl)amino]benzoic 



46. A method for the sanitizing or disinfecting including administrating an efifective 
amount of the antimicrobial conpoundsof claim 1 . 
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